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(PCT Rule 92bis.1 and 
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HIROTA, Masanori 

Room 502, Akasakaaoi Bldg. No.11, 

8-11, Akasaka 2-chome 

Minato-ku, Tokyo 107-0052 

JAPON 


Date of mailing (day/month/year) 
12 mars 2002(12.03.02) 


Applicant's or agent's file reference 
A031-29PCT 


IMPORTANT NOTIFICATION 


International application No. 
PCT/JP01/04731 


International filing date (day/month/year) 
05juin2001 (05.06.01) 



1. The following indications appeared on record concerning: 
| | the applicant | | the inventor X the agent | | the common representative 


Name and Address 

1) HIROTA, Masanori 2)OZAWA, Seiji 
Room 502, Akasakaaoi Bldg. No.11 
8-1 1, Akasaka 2-chome 
Minato-ku, Tokyo 107-0052 
Japan 


State of Nationality 


State of Residence 


Telephone No. 


Facsimile No. 


Teleprinter No. 


2. The International Bureau hereby notifies the applicant that the following change has been recorded concerning: 
[ | the person j^j the name X the address j J the nationality [^J the residence 


Name and Address 

1) HIROTA, Masanori 2)OZAWA, Seiji 
3F, Wakabayashi Bldg. 
8-5, Akasaka 2-chome 
Minato^ku, Tokyo 107-0052 
Japan 


State of Nationality 


State of Residence 


Telephone No. 


Facsimile No. 


Teleprinter No. 


3- Further observations, if necessary: 


4. A copy of this notification has been sent to: 
[")<] the receiving Office | X| the designated Offices concerned 
[ [ the International Searching Authority [ [ the elected Offices concerned 
| | the International Preliminary Examining Authority | | other: 



The International Bureau of WIPO 


Authorized officer 


34, chemin des Colombettes 


Yukari NAKAMURA 


1211 Geneva 20, Switzerland 




Facsimile No.: (41-22) 740.14.35 


Telephone No.: (41-22) 338.83.38 
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NOTICE INFORMING THE APPLICANT OF THE 
COMMUNICATION OF THE INTERNATIONAL 
APPLICATION TO THE DESIGNATED OFFICES 

(PCT Rule 47.1(c), first sentence) 



Date of mailing (day/month/year) 
24 January 2002 (24.01.02) 



To: 



HIROTA, Masanori 

Room 502, Akasakaaoi Bldg. No. 11, 

8-1 1, Akasaka 2-chome 

Minato-ku, Tokyo 107-0052 

JAPON 



Applicant's or agent's file reference 
A031-29PCT 


IMPORTANT NOTICE 


International application No. 
PCT/JP01/04731 


International filing date (day/month/year) 
05 June 2001 (05.06.01) 


Priority date (day/month/year) 
19 July 2000(19.07.00) 


Applicant 

JAPAN SCIENCE AND TECHNOLOGY CORPORATION et at 



1. Notice is hereby given that the International Bureau has communicated, as provided in Article 20, the international application 
to the following designated Offices on the date indicated above as the date of mailing of this notice: 

US 



In accordance with Rule 47.1(c), third sentence, those Offices will accept the present notice as conclusive evidence that 
the communication of the international application has duly taken place on the date of mailing indicated above and no copy 
of the international application is required to be furnished by the applicant to the designated Office(s). 

2. The following designated Offices have waived the requirement for such a communication at this time: 
CA,EP 



The communication will be made to those Offices only upon their request. Furthermore, those Offices do not require the 
applicant to furnish a copy of the international application (Rule 49.1{a-bis)). 

3. Enclosed with this notice is a copy of the international application as published by the International Bureau on 
24 January 2002 (24.01.02) under No. WO 02/06482 

REMINDER REGARDING CHAPTER II (Article 31(2){a) and Rule 54.2) 

If the applicant wishes to postpone entry into the national phase until 30 months (or later in some Offices) from the priority 
date, a demand for international preliminary examination must be filed with the competent International Preliminary 
Examining Authority before the expiration of 19 months from the priority date. 

It is the applicant's sole responsibility to monitor the 19-month time limit. 

Note that only an applicant who is a national or resident of a PCT Contracting State which is bound by Chapter II has the 1 
right to file a demand for international preliminary examination (at present, all PCT Contracting States are bound by Chapter II). 

REMINDER REGARDING ENTRY INTO THE NATIONAL PHASE (Article 22 or 39(1)) 

If the applicant wishes to proceed with the international application in the national phase, he must, within 20 months 
or 30 months, or later in some Offices, perform the acts referred to therein before each designated or elected Office. 

For further important information on the time limits and acts to be performed for entering the national phase, see the 
Annex to Form PCT/IB/301 (Notification of Receipt of Record Copy) and the PCT Applicant's Guide, Volume II. 



The International Bureau of WiPO 


Authorized officer 


34, chemin des Colombettes 


J. Zahra 


1211 Geneva 20, Switzerland 


Facsimile No. (41-22) 740.14.35 


Telephone No. (41-22) 338.91.11 
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Appiicani s or ageni s me reierence 

A031-29PCT 


IMPORTANT NOTIFICATION 


International application No. 
PCT/JP01704731 


International filing date (day/month/year) 
05 June 2001 (05.06.01) 


International publication date (day/month/year) 
Not yet published 


Priority date (day/month/year) 
19 July 2000(19.07.00) 


Applicant 

JAPAN SCIENCE AND TECHNOLOGY CORPORATION et al 



1 . The applicant is hereby notified of the date of receipt (except where the letters "NR" appear in the right-hand column) by the 
International Bureau of the priority docurnent(s) relating to the earlier application(s) indicated below. Unless otherwise 
indicated by an asterisk appearing next to a date of receipt or by the letters "NR", in the right-hand column, the priority 
document concerned was submitted or transmitted to the International Bureau in compliance with Rule 17.1(a) or (b). 

2. This updates and replaces any previously issued notification concerning submission or transmittal of priority documents. 

3. An asterisk^) appearing next to a date of receipt, in the right-hand column, denotes a priority document submitted 
or transmitted to the International Bureau but not in compliance with Rule 17.1(a) or (b). In such a case, the attention 
of the applicant is directed to Rule 17.1(c) which provides that no designated Office may disregard the priority claim 
concerned before giving the applicant an opportunity, upon entry into the national phase, to furnish the priority document 
within a time limit which is reasonable under the circumstances. 

4. The letters "NR" appearing in the right-hand column denote a priority document which was not received by the International 
Bureau or which the applicant did not request the receiving Office to prepare and transmit to the International Bureau, 

as provided by Rule 17.1(a) or (b), respectively. In such a case, the attention of the applicant is directed to Rule 17.1(c) which 
provides that no designated Office may disregard the priority claim concerned before giving the applicant an opportunity, 
upon entry into the national phase, to furnish the priority document within a time limit which is reasonable under the 
circumstances. 



Priority date 



19 July 2000 (19.07.00) 



Priority application No. 
2000-219652 



Country or regional Office 
or PCT receiving Office 
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Date of receipt 
of priority document 

20 July 2001 (20.07.01) 



The International Bureau of WIPO 
34, chemin des Colombettes 
121 1 Geneva 20, Switzerland 



Facsimile No. (41-22) 740.14.35 
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Telephone No. (41-22) 338.83.38 
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(57) Abstract: A receptor protein specifically recognizing a bacterial DNA having an unmethylated CpG sequence; a gene DNA 
encoding the same; and model animals useful in studying immune responses of immunocytes to bacterial infectious diseases. A 
DNA encoding a receptor protein specifically recognizing a bacterial DNA having an unmethylated CpG sequence is screened by 
the BLAST search method. Next, a number of EST clones highly analogous to various TLRs are screened. By using these clones 
as probes, a full-length cDNA is isolated from a mouse macrophage cDNA library. After analysing the base sequence of the cDNA 
and confirming that it is TLR9 having conserved domains such as LRR and TIR domains, a knockout mouse is constructed. Thus it 
is confirmed that TLR9 is a receptor protein of an oligonucleotide containing the unmethylated CpG sequence of a bacterial DNA. 



WO 02/06482 Al I Hill HUIOI II III1JI IIII I If Hi llfll IIKI Hill Hill fill I1IIIU IIII [ill HII 



(57) 

-ycDNA7^7'J -A> £>5t£fi c D N AS:$^|L, c DNA0i| 

mum^mm ltl rrwt i R«iftt*o§#iw4t5TL 

R 9 Z. t&mmVtz'&. 77^70 hT^X^f^IL, TLR9 



WO 02/06482 



PCT/JP01/04731 



111 

5 mffifrm 

10 

h — ;i/ (To l l) Jtte^fci, ^^xoKffi^^^UfMttt 

(D&S: (Cell 52, 269-279, 1988, Annu. Rev. Cell Dev. Biol. 12, 393-416, 

1996), &itj£ft\z&nz&mm&ft&)fo®te!&m^&zz.h&to*>*i 

T^Z> (Cell 86, 973-983, 1996) o M^To 1 lte, ife^WCD 
15 -f'»U»^'JK-b (LRR) ^tt§IllIIf^#T:^^ £ 

©»esft«s, isms-f >^-p-r 1 ^mw cil-ir) 

OnmnfaMWL tffiMW^^ Z LtfW £>^£&^T^£ (Nature 351, 

355-356, 1991, Annu. Rev. Cell Dev. Biol. 12, 393-416, 1996, J. Leukoc. 

Biol. 63, 650-657, 1998) . 
20 iS¥, Toll (T L R) t P?«tL5 T o 1 1 <DPft¥L^©* 

D tfifimfe^n, T L R 2tTL R4ft Hga&^T \Z 6~D(D7 7 5 'J 

— #31 ft £ ftT V* £ (Nature 388, 394-397, 1997, Proc. Natl. Acad. Sci. 

USA 95, 588-593, 1998, Blood 91, 4020-4027, 1998, Gene 231, 59-65, 

1999) 0 il©TLR775'J-it ±|B I L - 1 R tiifc7^7^- 
25 ^>/^lTSil»MyD 8 8 £r b > I L - 1 R^a^t"t' (IRA 

K) trU^-hb, TRAF6^ffittftl, T«©NF-/tB^ffift 



1 



WO 02/06482 



PCT/JP01/04731 



4bT £ Z. iiifito £tlT (J. Exp. Med. 187, 2097-2101, 1998, Mol. 

Cell 2, 253-258, 1998, Immunity 11, 115-122, 1999) „ Ht¥L£IK: 

( P R R : pattern recognition receptor) tit, Jc^&dfc 
5 MIItCifcoT^^tfeti^tlT^?) (Cell 91, 295-298, 1997) o 

±ibp rr^j; ximm.^n^mw.w^^^^n^ (pamp : 

pathogen-associated molecular pattern) <D— -OfS> ^ ^ A Bit t£ Hi <Z> £f 
m<Dl£mft~e&% U (LPS) tl^T (Cell 91, 295-298, 1997), 

L P S **1g£ffllS£ftJ»bTfg^SH!i&te:T N Fa, I L - 1 Rtf 
10 I L - 6 #©#@^^tt+l--f b^7-r >£;S3E£i3:£ £ £(Adv. Immunol. 
28,293-450,1979, Annu. Rev. Immunol. 13, 437-457, 1995) t> LP 
S£S£-^>/\°^5f (LBP : LPS-binding protein) iaf)il$tlfcL 

ps^iiiiiccD i 4i:5it»sn5i:t^ftsnT^s 

(Science 249, 1431-1433, 1990, Annu. Rev. Immunol. 13, 437-457, 
15 1995)o *mWm<b\-&. TLR 4<D / y ZTV b*?V X&ftML, TL 
R4;^7«) h**#±IH^7Alfttelff9^li©£j£#T?*SL P S 
§ CI t (J. Immunol. 162, 3749-3752, 1999 ) , T L 
R 2 J vZTV hT^X^f^Sl, TLR2; >^7^ h T <j7 X <£> T # 

20 > IZMS- & Rjfc&tfi&TT Z> £ t (Immunity, 11, 443-451, 1999 ) £ 

liDNA (/^f'J7fi*DNA) ^ 4¥ * 3^Wt C p G IB^I 

t (Trends Microbiol. 4, 73-76, 1996, Trends Microbiol. 6, 496-500, 
25 1998)^, I L - 1 2ROtl FNT©taiC5E$n§TA;W1-l|i 
m(T h 1 )^|fe3£1<felS^*j(aJi»*r § £ t(EMBO J. 18, 6973-6982, 1999, 



2 



WO 02/06482 



PCT/JP01/04731 



J. Immunol. 161, 3042-3049, 1998, Proc. Natl. Acad. Sci. USA 96, 
9305-9310, 1999)^ C p Gi^J^t^t'J n'^^ l/t^Ftt, ;@> 

LT©fffl Bjfg '14 f)^m^nX^^> (Adv. Immunol. 73, 329-368, 1999. 
5 Curr. Opin. Immunol. 12, 35-43, 2000, Immunity 11, 123-129, 1999)» 

z<d&o \zmfcMmiz&^x$)^tfmftznz>\zbmt)t>-ir, 

fee? Gmmz^tsmmDN A&ft&mm&m&it'? * % & 

10 f'J 7ft*DNAttMifi^#f tSttftb, ThlC^^ilt 

=f-v^)vx(D^m^m t>fr\z-?z> z\ t&xg m^^^itc p gsb^j 

\zMr^m^^^mmo^^^m^<^±xmmt^mm'e^)iW}^}^m 
m?z> z. t \z$>%o 

20 "D<D*>r%— (TLR1-6) ifi^^i^nX^ V (Nature 388, 394-397, 
1997, Proc. Natl. Acad. Sci. USA, 95, 588-593, 1998, Gene 231, 59-65, 
1999), T L R 7 Rtf T L R 8 ©#rfc£: 2 D © ;* >A*-^ GenBank ICS 
l$nt^§(li#^A F 2 4 0 4 6 7 Rtf A F24697 1 ) 0 ^7c, 
TL R 9 (:-9^Tt)^i4c DNA^lVitH^n GenBank fcSfik^tl 

25 TH§(S|#f AF 2 4 5 7 0 4)^, ^©ifgtO^T^ StlTH 
& J&> o 7c o 



3 



WO 02/06482 



PCT/JP01/04731 



mm-r&T-L R775 u-©^>/\-§§#:^ >/^i $3-ht§d 

§§fTL R tif^i^tt^ft^)#< C->-n>X^^(EST) 

f:lT l T')X-7^D7 7-^cDNA7'f^7 l J £>tS^:&S£ £ 
c DNA^fiL.in^ffl^Tt f> c DNAfe^lLf:„^lC, 
c D N A<D^S@5^J£$?#Tb, H©TLR77S 'J-flLRRR 

tfT I RlS^&£<D^#M^#ft1-&TL R 9T$§ui^HLfe 0 
10 -e^T, ^©TLR9;>^77 hT^X^f^Il.TLR 

Wiiiii-r§gM^>/^i§3-Ht§DNA («^«i) # 

*^)VitC p GIE^J£WT£«DNA£#Sl$K:M!$-r£§^#^ > 
m 1 IBtfeODN A(a)S5^J#^-2 t^$tl§T5 ;Me^J*5ft5^> 

20 /U7M(b)m$mn 2 ic^^n^y ^ s mmm\z^^x, it t<«t 
^^M^ntc p GE^j^ttsiiD n a\zm L-cfcm&* m-?z> 

1$ W @B 3fc z\ n 6 (D @3 m (D - BP £ fc £ g& £ ^ t? £ t £ # # <h f 3 
25 ff;£JS 1 teHcODN A (tt^JS3) W^R^ 3 fS«fc<DitfcT£1i/&7r 
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# "I" <5 $B SI D N A§#SWCi>Et^»S§^^ >A^St^\ KTO(a) 
XiJ(b)©^>/\^ft$§^ £ if ^0^31 l|2t©DNA 

(a)SS^J#^-4 Id £ ti 2> 7 2. y»ffl7"J*>&fc5* > A # K(b )1B?»J# 

^5) ih^j#^ 3 iz^zn&m.MffimxteJt<DmffiW)mpmuiz z 

ICDNA (§MHt7) fCWT^o 



15 /mm^frZfc%z£%wm£?&m^m8mM(D? y/^zm (it^js 

&mwi.£-t%m $tm 8 13«(7)^ >A//s (ttiio) ^> @5^j#-%4 
20 a^m (it^^i i) m&m^4 \z^znz>7 ^ ymiB^ij^^viT, 

£fc*fgHJteu f*5l<3S8~ 1 2 ©^T*i^f3*<©^ >A£K£, v — 
(»5ltJ«l 3) W^JS8~ 1 2<D^n^fBSttf)^>A^5f <b#^ 
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^t^mmtr^m^m 1 4ta%cDtn;#: (st^is 15) ^, «*ji!8~ 

•e^^m^iBllg (1^16) tcwrs. 

att5*tMd« (St#SU 7) *^^ftCpGi?J*tf5 

8ia«©#k (»^3Si 9) ^, mm mm 
oats t^xt&s c &m$tm 1 7 ~ 1 9 ©u-rtuMB* 

©#kM« (fflf3£JJ|2 0) fcHta. 

#M^;MfcC p GSB^J^Wr-5lfflMDNA^#M^lC 

^anac w^m 1-7 o^fn^iBitoDNAs#Ats £ £ £#m 

ftZftX^MtC p GE^J§tf§IiDNAil^tTSJStt^tt 
>A 0 ^K£^-r&,1fflflg<Z)!M^& («f3fc^2 1) f»^3S2 1 
tB«©#M^;WbC p GgB5>J*WTS«BIMDN A*4#SWK^|R"r'5S 

>A=^Sf £fgg|-r<5M (M2 2) (llfSo 

25 >k f hDTigil, TLR 9ffi'|££$!l?E • I¥|lt5 C t S«pitt5* 
^^)VitC p GlB3aJ£^t-£IMDNA£#gl$^IMT3§^#^ > 
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/i^n<Dxrf~x hx«r>^3f-x box? u ~-^>tfjjm m&m 

2 3) ^, ^M^-^l/'fbC p GlH^J^W-T^lfflffiD NA^#^w^^ii-r 
I©7d^X h3c«7>^a'^X h©7 7 U >^7^^(»^3g 2 4) 

>;i^m$t3- H-rsjte^^asa^abfc^t m&&k: safest 

L R 9ffitt^it • l?iT§ n i ^iitS^^WCp G|2?"J£ 
tf5ifDNA§#IWfciif§S§#^ >/^f©73^X hX 
^T>^=f~X b<DX^ ij-- >9?5& (m^3!2 5) #fc bKjfcf 

15 fcC p G@B^J^ftl.a»DNA(:^tTKJ!&tt&ttl)5'>/^»© 
hX«7>^rf-X h<DXZ V -~>tf^m (1^26) (3 

£fc;fcfgBJ3te, 2 3 - 2 6 ©^m^iBffco^M^Wtic p G 

20 7. hXH7>^^-X h©X^ U — ~ > tfjj&lz D # <=> ti£ # 5F;P 
{bC p G|B^J§ft5ifDNA§#IWi:iit§St#^ >/t^S 
®7^-XhX(i7>^^Xh 2 7) ^, #^?MbC p G 

gS^^fri.ilDNASillMWiuittS^ft:^ >A 0 ^Kc7)£g&X 



7 



WO 02/06482 



PCT/JP01/04731 



51f DNA^tSMlCitf W^I§3-FTSDNA 
iM3 tBftcoDN A&trtszt&mWLt'f&tt^^JMkC p GSH^iJ^^r 

3 0) IZMT&o 

^laa, *^ibjcot l r 9 j v 2Tt> h^^xtm±m^^x(Dm 

10 ^^iteH^r^f ElTfe So 

m 2 U te> ©TLR 9 J y 9 T V h~?V 7- <D-V-*r U y h ft 

m 5 Kite, $^B|0TLR 9 S y#TV hT^^^^f^iT^XC 
^ft§CpG ODN, PGNXSLP Silti^TNF a > IL- 
6XHIL12 

20 I6i», *mW(OT~L R 9 J y 9 7 0 h^^XR^f SS'?')^}: 
fe«-§CpG ODNXttLP Sitl: J:SIBlM^m^^©^m^^-r 

C p G ODNXiiLPS a#fcctS I L - 1 2 CD ^ £ * CO ^ l£ 
25 §St0T^§„ 

I8 1(t ^^BJCDTLR 9 J yt>7V b ^ t> X V X \Z 
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:fctt£CpG ODNXttLPSill:J:§CD4 0, CD 8 0, CD 
8 6 Sl^MHC ^ II ©^ig*(D^^^^-riHT?fe^>o 

^9B(i, $^B|OTL R 9 7 <y ^ T h V £ 7. V 9 X 

&tt3CpG ODNXttLPS RICiSNF - k B © S & ft G> <S H 
5 ^itlt$5, 

Bl O0H, ^:^HJ©T L R 9 / v V TV O ^ X 

II^ltSCpG ODNXteL P SBt#fcJ;£ J NKOISttftCgSS 

^1 *^ga^(0T L R 9 J v V TV 

10 t^nt^CpG ODNXttLPSS»iaSI RAK©gttftOg* 

£ae>©^&©?f^ 

U £ 1/^-5=- F (ODN) f©A^T>J7i:S^t§DNA 

7,2 7 4 unyfyT, • □ U * A ^ U # A • 5?7f'J7, 

/ ft T • n x U Tft* XhU7°b=iyftX • ii-^-T&i'C/t 

25 ^£#^^;WfcC p Gffi5<Ji&ft5iiDNA§#S65lHgit§ 
>/^Iittit jlM^HbC p Gffi#l£WT5«fl»DNA 
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t^t5. i^5#^fMCp Gfi?iJ$tt5ilDNAS1$S69 
2 -e^^n-S fc h fi^CTL R9S3-Kt5DNA, M^fcfSB^J 

1 < «m<0©T$ /i?^^, lift < «frt sn&r a ywtm 

15 ^0±IBIMf ;HbCpGfi^J$|it§IiDNA$#S 

;WbC P GB2^JS:^-r^^®DN A*«fIWfcg|ftt5 Ht^TtS^ 
>/^1^3-Ft§DNA%^t$n i i.tl&i^ODN AgB#H»$R 
20 ^fcS-cf^, ^X^Y^lS*0TLR9iI*^Tll7')XRAW2 6 
4. 7 cDNA^^ 2 9/S v J T^Xjtfc^-T U 

25 9 U — fc*f LTX h'J>yi> hfc&#TT/W ^-f if — :> 3 > £ 
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5 1f-ya>, RI^IXSSC, 0. 1 %© S D S ^ttfilStctS 4 
a>, RtfO. 1XSSC, 0. l%©SDS$t^l»"St:J:5 6 5t: 

t*OJ:p/ t i:fe©-(?feJ:< 1 08*.#, T;V# U 7 * X 7 y 37 -i£\ iriikO 
Fcmm. HRP, GFP&<H£JI#:WlCi^f3£<h;^'T#, £fc:£fS 
& W & ^ ^ H * if h L- T H , My c#if. His^^, FLAG 

j^Tit, Ni-NTAtHi s d? ^©Hfntt^fUffl b ;* ^;Mb C p 

#M^;WfcC p GiS^'J^Wr^>lfflMDNA^#S^^^^-r§^^ 
25 i¥*^)VikC p GIE?'J£WT£IB®D N A£# 
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io -r >n>7 nizw^mizm-s-? zirufcu. mxit, tlr9® 
^mxitxtkizmmTzmmomm^TL r 9 <Dmm^^mm^m^^ 

n&tftfo&hfrZT. A-f (Nature 256, 495-497, 1975), 

20 HUt-7S> k h BJHIS/W :/U F — (Immunology Today 4, 72, 
1983) S^EBV-A'f^U F — (MONOCLONAL ANTIBODIES 
AND CANCER THERAPY, pp.77-96, Alan R.Liss, Inc., 1985) 

25 T L R 9 &W\zmtf TT^^ S5fe©T L R 9 2* L- T «r ft « IS ■& t* * 
^7 * U — j-)V$KW, t^fe-feftmTL R 9 ^ D -^^©f^ig 
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_b f B £r[ m T L R 9t7^ D - -f )V in. , ±r[mT LR 9t7^a-t 
T « E <h J: 0 4tt5 :t#T?t§, 09*_fcT, -f > M #*C43V>T«, 

*/t-r >t* h o^K:^viT», »«j«aja*iiffiJStfiif*ti-r & ci t iz «t 
o#§ :i^-et^ 0 -f >tf h D^TA-f f — ztgrn-r z> it ® <d 
mmt ittt, x h i/7 h T-r ->>^^- ~> u >^cD£i£tjK£#tf r 

PM I 1 6 4 0 XteMEM^<DM^*M£#!l^T ; 5 
!>^^6#6nfeSSft^ W^ITLR9^^TBALB/c7 

^m^tir^^'y 7,(Dmmmmt^^xN s - im (a 

TCC TIB-18) <h£, #&fc«k DIB i*, 

$&w\zm^ ens^fsnat*© «fc a ^stfe <t < , 77^7^ 

-#&#L#©SBSm (*H#fFfg 4,946,778 SjBffl-T* d 

S. fc , h7>7yi^77^77 

25 cp GE^&^rrsiBMDNASWftWfcBii-rss^^^/t^R* 
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5 ^fe±IS^mT L R 9 ^ P-^-;Pin:#:^©in:#:{C, ^ij^.^, FI 

10 ">fi^>/^I (GFP) ^©^^^^^ >A°^W^£^H!'&$-& 

•5Cl«h^T^§o ^fcfrm^WmfeJi&t Lift RIAS, EL IS 
Ai£, IMfciti^ X#yb&, jfiL^M*^^?4> 

15 n~-mm<Djjm*mi<f % z. 

^mwu^tc, ±wa#M^;Mt;c P Gi^j^tt§iiDNAs#s 

te&m^mMizmtz* £^£#*^;Mfcc P Gia^n^f &imdn 

20 ^<D#A«, Davis (BASIC METHODS IN MOLECULAR BIOLOGY, 
1986) Sambrook £ (MOLECULAR CLONING: A LABORATORY 

MANUAL, 2nd Ed., Cold Spring Harbor Laboratory Press, Cold 
Spring Harbor, N.Y, 1989) U E © # < (DU^W - ^- T £ 

fB«^n§?j^, #I;U;£\ l J>l*>y^AF7>X7i^3>, D 

25 + 7 h7>I^h7>^7x^J/a >> h^>7.^>'3> 

(trans vection), T<^0-r>>?a:^->3> % # ?^ >Mft$£?> h ^ > 
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5^ (scrape loading), #^L# A (ballistic introduction), ^^^{C 

^#H7°^^s f 9 mom&mm^. lm, chom, cosh, 

H e L a mm, C 1 2 7 mm. BALB/c 3T 3£fflJ§£ ($?b FDit 
P^^^-if^^a ^>^-if£££^»L;«M*£^£r), B HK 
2 USS, HEK 2 9 3 ^ AS , Bowes ^^/-^SBM, 5P#lfflJIS^ 

10 (Dmm^mmu^^mw % c 

15 ^7,^ Ffi*, s v 4 0 <d£ 5&/\°^n>7-f <7 # iy~yo-r 
r^V >?-f His-?-!' ^tt^E^^^-r jvx, ubw?-(jvx 

56 31 * m m t % m w m n z & ^ -c ^ t & «t n . 

25 ->^ffitdffl^5 C «*fcf, »IIiaBS£#<5>5r8c£ ITS, 

F. Pietri-Rouxel (Eur. J. Biochem., 247, 1174-1179, 1997) 6 (Dftfefc 
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P?h^77^-, A-T F D^vTA^-T N^D7h^77^-*«kt; 
77^-l:fflt^*7i,ibttt, #l7lfc£, trCT L R 9 =E S U U — 

io ft#*®S:*>f;vftc p Gie?>J£WT£*ffl«D n A&«rftWfc:Bilfc*r 
^;wbc p Gs^i^wrsaniSD n ASr4*sw^igitt'r >a 

15 ftCp GE^^ft5»lDNA^#IK)l:^it5^^#^ >A^5f 

20 Stt5«fDNAft^SWIcB*t*S«F#^ >/\°7SS^:ii:I4 
A£#gWfc&afc*r5§&#* >A^K£p- Ht^Sfe^^^fe 
tSiiDNAftftSftfcBtt^S**^ >A7K^3- H-TSJt^ 
#M3^Mfc;C p Gffi^J^ftSilDNA^#MWtliT§ 
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T&M> lift < tt§§t©K^tt^ftTbTV^^, 
10 IDN Afc<k-5$!iaScfc^ IT, U$L$f £ «t/&t" Z> M M> b 

15 tf£ ^fem\Ztt., TLR 9 J y t7 y *J ©TLR 

u -->^ii^iTftit5 c t^$F^ uvi„ ft^3#^^;Mt c p g 
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TL R 9 ^tf)#M^;Mfc;C p GE^J^If 1"§llDNA^# 

io u — p c Rm(Dj3m\z& vnztitcm.te^mfr&m^T. 

A^M^n- FT3«fc^©<£:BSXte-SB£ P MC 1 ^it^TJ-tz y 
hmizm&V. 3' *S#J{:y7r'J7h + >'>'A77^^>h (DT 

-a) mfc^^&ffi^Ji^x ^> -r ;i/7;©^$ e (Hsv-t 

-->3> (m%mu mmiz^^xE siiiciAt, tgi^wia^^.^ 
fr^^> ^(Dnmmm.m^.^(D^^ G4 i 8^^>y^ot*7 (ga 
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10 ^^IIT^^fttbTft 0O*.fcr> Ji IB D#6>nfcN">X 

?')XOlS^')lX^>^P y «fc D ^5^*5. 

fPffi^nfcTL R9;^7"5 h^^X^^^JHbC p G@3 
?!J£Wf 3*fflKDN A II^lTWttt'feS CI 0*J3-fc£, CpG 

15 ODN^TLR9/^7^hT!)X©?^n77-y, #$C*fflJ§&> # 

mmz&tf&TN F - a , IL-6, IL-12, IFN-ri©I4 
ii«B«</D^?fij£;^^ J$lB«t®T©CD40. CD 8 
0, CD86, MH C Z II m<Dtfim<Dm%LwL J P, NF-/cB, JN 
20 K> IRAK^OTLR9®v'y , t^IigK«^^§^f©M^ 
i^TS^illctDlitS^ct^Tf 5. fit, *^H|OTLR9 
/ y ? TV bT^Xlt #*^;MtC p Gia^J^tt^llDNAi© 
f^ffl ttiJ* ©fl¥ 0^ 4»iffl MS §fe § "7 ^ 9- > m % \z & =£ "rfr £ "T * 

25 #j*^;MtC p Gi?iJ^Wt§iiD N A?:#SWl:iit5S^ 
&>n2H<D h7>XyiZ-y^y)Xli> TLR 9 ^<2#M ^)Vit C 
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p GSJIISttiifDNASWSWlcBltSS**^ >/t#«£n 
-Kt5cDNAI:5 1 +>j5-r^f >,T!>7-a-P7^7^>h, 

5 s- wxg.mwom&iz-vc # p-t >yx^ -> 3 #£n7cMfl& 

£fc> cDNA$tt^ff79XOl^fi> T^XCDKIii DftDN 
10 A£JtiJfct}b, f Atfc^M^JMbCpG^J^ft^ilDNAS^S 

^Mc D fx "5 ilt^Tf 5. 

l>3 <h, IM^JHbC p GI2^JfftSilDNA§#I«tiIt§ 
£ lilt #^^MCC p GE?iJSttSlffllDNA£»SWl:Kilt 
t£ DIAI, #*^;MtC p GS|iJ5ft§aiDNA^#SWd 
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^ISfi-r§g^#:^ >/\^S^3- Ft^DNA, IM^iMbC p GIB 

P Gi2JiJ*tt5iIDNA*^S6!Jl:i8it5S§ft^ >/\°^5t £3 

15 N A£#^Wfcf«-r§S^#^ >A^S©7^rXbX«7>^J- 
X h^>, i$*^)VitC p G|3^J^ft§IfDNAI:^t§^tt0i 

mmnxu^mmm^x^ u - - > 5 £ t #t s . ^neox^ 
20 aeas^, mfc^femmiz&^Twiftm&fflfflmxms.nM'p. tlr9 

_h|B T L R 9?Sttt«, #*^;WfcC p GE^J^f t§ilD N A t 
25 iMjigi LT«, TNF-a, IL-6, IL-12, IFN-rl© 
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zmm-tzmm^, austiic^^TCD4o. cdso, cd86, 

MH C if 5 X II 3$<D#tjg£SiBS-r£*i&fl&"*>, NF-sB, J NK, IR 
AKI0TLR 9 <Dzs'f±)\>fcmm&\Z&tfZ>ttT £*Stefc;*1t:<5*IB 

5 & V* o 

#fi§BJ©#M^;MbC p G|B^J^tt^ilDNA$#l^l:Iit 
Mibtft $[£»M€>#3ET, 7^77-^ MMXteUm 

Ejii*tt5«ifDNA^ftKii:Bit5S*^ >rtznzmmt 
m-r^^y/^^n^mmvx^^mm^-i >t* hnustb, tlr9 

• iWkhii, ^M^MbCpGE 

GgS^J^t5IlDNA^^SW}C^it§§$#3'>;^I^a- 

ttSilDNAfcttSKjSttOiaillXHISIiilSCX^ U 
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)VitC p GiE^J§ftl>IlDNAi0#fiT, #M^;MbC p GlH^iJ 

i^3U»MJI&£#M5P;Mt;C p GfB?'J£W T N A©MTT 

|77Q 77-yfl< f»!MJ3S<£>-s'^ a 7 T-i^ttXte 
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XMlll«?£ttcD@i££^ • !WT§75& J ^ #*5r;MbC p G@B 
C p GE5!I&^T£*BIMDN AC^UTSlSttStt & ^ >A°£ S £ 3 

^fe-fcE&^fcmizmtf&^ttf-Fg&t, un^©x^'j--> 

^)VitC p GSe^J§ft§IlDNAilTa, c 
25 pG ODN (TCC— ATG — ACG — TTC — CTG — ATG — C 
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iiwtit-rsg^*^ > /\° ^ m ^ n - HtsDNAfi^^, -fc^m 

©#M^;WfcC p GE3*J£#?'SllH»DNA£#ftWfcWifcTSS*# 

ftCp Gga^J&#T£*fflMDNA£#SWfc:®Sfc"r5g£#* 

m*?-)VikC p G|3?iJ&ft§ilDNA§#S^(:Iit§ff#:^ 

10 #^DNA l/^;UT?Ji,^£fj-r Z. t\Z& DfT-5 C i^T?#> #M^;Htc 
P Gffi^J$tt§IlDNA§#IWiIlIt5t§#^ WN'^ff 

4>bpi, mm^mxfemm^m\z£Q &r&mm<Dmmizm$)-?:$>z>o 
frfr&tktmzm^ zn&Wifct nit fdxjfjftu^ 

15 c DNA&M;fcmizmtf%z.£tf^%&tfz\nz\zmi£-£nz>%(D~F}t 
m^mtemmvN Azmwutt^-jntc p Gs^j&tt^iiDNAS; 

iE^J$tti.iiDNA$i|fiKii:iit§§M^ >nzm.*n- F 
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3 ^>A^f^3-Ft§DNAX}iRNA07>?t> 
Xi|C7>:£g&Xte — gtfr £>&£#*^;MfcC p Gl^J^f t§lf DNA 

10 — Ht^DNA (cDNA) XfiRN A (cRNA) © T >^-fe >X £g 

D N A ^#MWt'ilt§f >A°#«^#Sl$}C|g^T£ 

^ ttfifr^V^o Sfc, itlf.Otlrl^iV^c, &^2fefe&(Dev. Biol. 
170, 207-222, 1995, J. Neurobiol. 29, 1-17, 1996) In situ /W ^ 

U^-fif— >}£ (J. Neurobiol. 29, 1-17, 1996) ^ in situ PCR 

^^BJCDgmm^^) £ VXU, TLR 9^©#M5P;MtC p GlE?i|£ 
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JfcRtf/XtettinifcW&TS^O&Br^y h £ bTte> TL R 9 £ 3 
- Ht5DNAS^tI%©?«n«i:Oi5ft: , bO*e ! bi< > **ST 
L R 9 S3- Ft§DNAtM4>0^M«C p G SH^J £ S ilffl 
iDNA^^CittSf^^ >A^«S3-FT5DNAtC 

USSF!] 1 (TLR9CD^D-->^) 

k h T L R 4 COD N A IB ?1J 1* # £ ffl V>T, GenBank Sit — 
JH> ffi^H4*«€rt>Je>T»Vi^^^E S T (1I#^AA 2 7 3 7 3 1; 

20 ilt, ?')XRAW2 6 4. 7 cDNA7<^7'J- SX^U — ^ > 
f££&T L R 9t-7°> , J-f-< >^7 I/- A S "a" £f SB ?>J # 3 
CSSnS^ig© cDNA^ n->^fiUfc. :®7-)XTLR9 
ODN ABB^IWfSSffl^T GenBank ^L, A ^ ffi l^tt £ ft & 

k b£V Affi^J&jLUfflLfc. u©tby;APJl;I^^T, cDN 

25 ASgSBSJfiieU U 9 3 7 (J. Immunol. 163, 5039-5048, 1999) ^ 

6, 1S^|J#^1 fc^£ft*tt*iBai&*r-rS^£fi©fc MLR 9 CD c 
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nMM2 (TL R 9 / v9TV FY^^Ofl) 

12 9/Sv J-?^Xj|gf7<^7U- (Xb7^^->fti) 
STLR 9y;ADNA|^|U, pBluescript II SK(+)^ ^ ^ - (X h 
5 7&z?->ftm) D->b, MPISP* x^y k'>^^DNA 

f5^J&5£fc£ D#3tL-fco *7->fv ; r4 >*f^>7?-U, LRR (n-f 

^^-V-T S^Bttflte^fc-fe y h (pMCl-neo; 7h7^^- 

10 v>^7^-if (H S V-TK) &n E £ «fc 0 «SSbfc (El 1 ), 

m (E SM) [:il/^h^i/-^ 3 >b, G4 18 -Bi.T$-fi > is 5 P tf 
TtC&jftttfczFcT 2 9 2i©^D->^I^b 1 PCR^R^1f>y 

15 ^liTLR 9M4«e?^tttT^fe3i©g«)ES ^ p-> 
£, C57BL/6 T^XiDMrnm^lZ^-C ? D > z? n>7 =y a > L- ^ 
;* X&fcmvrco :©i0 + ^7-7^X^C5 7 BL/6 # 

F 17^7&^>^-^D7t5 £ (I^oT^tg^ftY^X (TL 
20 R9/yS7T t Jb' x ? r yx : TLR 9" / ") (02). 

iDfTofco *%?9©TLR 9 7 vZT^ hY^7 (TLR9" 7 ") « 
25 £ ^ £ & o & . 
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T&Tc®, 5417^^ ( + / + ) RtfTL R 9 J y ZTV (- 
/-) OlMMffll&Jfc&JSffib&^RNA (10 fig) &*^8c»C^tt 
MD>Ii:$lt, [ 32 P] TltLfcTLR9©C-*S77^^ 
>bgKSN-*^77^^>b. Xte/3-7^> (j3-ac t i 
5 n) C^fSWftc DN A^ffilii; -If y h##r£frofc (03). 

:n&©^1^6, TL R 9mRNA0N-|S77^y >httTLR 
9 / y ZTV hT^^O»Bfc»H&*>6W:!ttmStl^d^fc. C- 
*S77^^>h^yn-^i:bfci^, ^79Xfi*©T 1 r 9© 

nfcMMtf>mRNA£flH>TRT-P CR^^tf #£n/i£/& 
tJCDga^J^ff ^fT-D^o IICD^, &^SttfcTl r9Jteffcline 
oICTtttlt^t), £©n e o ©3? AtioT, TLR9©N-* 

15 9 ^ ynzm-mftnisiz^z. t-mtifr^ ft m4) a tlr 9 / y 

^1M3 (j»&v£ D 7 7-iS<DMM) 

W&m^VX (w i 1 d - t y p e ) lk.T$T L R9/y^T^hT»7 
20 X (TLR9- /_ ) (Dtn^H(Dm&miZ 4 %(D^^^fV n-JVm^M 
(D I FCOttI) $2mlfOftAt, 3 ail:#?9XOiet*]^ 

sMMmM^Mtb, i o %(Dyym&]km (g i 

B C O&ig) S^Jn b&R PMI 1 6 4 0 Jgiffi (GIB C OtfcS) ft? 
3 7 °C ICT 2 B#F B 1ig*b, A (Hank's buffered salt 

25 solution : HB S S ; G I B C Oft®) Ttfc^T 5 E t \Z & D 
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mmm 4 xtlr9/^^t^ b-r^x^^^^jvitc p gis^j^wt 

ftifi, CpG ODN (oligodeoxynucleotide) CD)S^*I4te, TLR 

8 £flc# I T l- i § u t ^ i 6 ^ t ^ o fc , £ £> M y D 8 8 / v 9 ~7 t> Y 
V^XteCpG ODNl:^ L-TJfc^L-&^;fr\ TLR2y>^7')h 
T!)Xl'TLR4y^7^ bV»>X«iE^{3 CpG ODNCMbt 
Jfc^-T^o cnBO:ttt,CpG ODN^TL R 2 RlXT L R 4 
10 ©TLRiCio Tfgf$£ft<g> :i^ilTl^^:T,TLR9/7^ 

Hl^J3(Cj;iDlllbfc§Il7^P7 7"> J & I NF r (3 0 u n 
15 i t/ml) ©#&TXte##ftT£:£^T> H5Kl^£ft£:#M^ 
CDCpG ODN (0. lXttl. O^M; TIB MOLBIOL *h®i ; TC 
C-ATG-ACG-TTC-CTG-ATG-CT), PGN (1 On 
g /m 1 ; Sigma and Fluka ttfi;X^7YDn^^7 • 7 # k ^7 7; & 
LPS ( 1 . 0 # g/m 1 ; Sigma ; -tUP^E^ • 5 * V? 

20 R e - 5 9 5 E«) t ^ o l i I: 2 4 B^ig* L- fc 0 ^ti, i&*-bfl! 
tOTNFff, I L - 6 Rtf I L - 1 2 p40©#l^€EL ISA 
^fci D^!f^L7t 0 C<D^^^® 5 {C^fo iIfte><D^m^e, 
T^Ts (Wi Id- type) ©T^D77 — i^lJCp G ODNlCfB 
^tTTNFa, I L-6^y"I L-l 2$I4b, ^BfclFNrS 
25 tfCpG ODNTift^t, TNFa, I L - 6 RtX I L - 1 2 © 
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XdLRS" 7 -) ^07i7O77-yH IFNr ©#fcT*T?S tl. 
CpG ODN\Ztt^&Jfc%\Z#^Tlfctti^mfcV^)l'<D0k1fe&V'( h 
*<>^14l/T^Wof; 0 M-T^XR^T L R 9 J v Z 

5 CiDTNFo, I L - 6 Rtf I L - 1 2 fcK&HgM^T & d £ 
t>fr-oft (0 5). -en^tl<DH^^H«n= 3 (D^^jjt^^-To 

CpG ODNXiUPStlMt5i4l?7X (Wi 1 d - 
type) &tfTL R 9 / y (TLR9" /_ ) 

0 5 ) ^^1L, g6£i1-§llg©CpG ODNXttLPSCi 
D9 6-7x^7°l/- M^T?«F*UTJ»HilHte*JW*Ufc. MO 
Btra^tC UCi® [ 3 H] hi±0) ^»LT 

HI- 8 Rf P^i&^b> [ 3 H] ©Sfl^ J3 ~>>=Pl/— >a # — 
15 m^A-Ftl) TfSa^Ufc (06) o SF^Mv^X© 
JJWMTte, CpG ODN^L P S CDjft#*Klft# LT«BJSfll«[S: 

js^ffijibT^fc^, tlr 9 / vzrv b^^x<D^.mmmx^t. ^ 

*^5i§EOCpG ODNHilC*V5Tt>CpG ODNt i^iJi 
iiJfiSJKttJLen^^ofc. £fc> CpG ODNCMbt < 

20 mmoBMMmmvz.mm.ffitm&m.fc^&fc (mho 

II ©f&S!j&*#jbQLfc. LfrL, TLR9/y^T^hV^^fi^©Ba9 
StttCpG ODNtCgf^^nfcMHC^ II <£> ?g 31 © *i #0 Ji, 

37 r — ^-PBMMlt, CpG ODNfc#T£J£4£t!fe£#StoK:*#Dt/ 
25 TVi^ Z\ £ifit>&-o fCo 

)k\Z. CpG ODNStft^/^f'JTftiDNAlWliJ 
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M&m\zm%kv, t h i mm.(D mm* h-?& c twrnztix^z 

(EMBO J. 18, 6973-6982, 1999, J. Immunol. 161, 3042-3049, 1998> 
Proc. Natl. Acad. Sci. USA 96, 9305-9310, 1999) o f uT'CpG OD 

NSf#tK h*<>oi4(h, wmte&vmvtffli&ommft^vy y y° 

5 U^fz-U—isB >&frffiVfco »4S?-)7 (W i 1 d - t y p e ) X 
(iTLR 9 J v$yy hTUX (TLR9-/-) ©#M*fflfl§5r, 10n 
g / m 1 <0T!>XiS«7^n7 7- ^-3O--*IHf 
(Peprotech #§g) 1 0 % <D J36 f? jfo. ft £ b 7c R PM I 1 

6 4 0 i^^T'i^* L- (J. Exp. Med. 176, 1693-1702, 1992), igmW: 6 H 
10 miZ5fc]&m<DMViMm%:\E\iVLL. 0. UMOCpG ODNXttO. 
1 u g/m 1©LP S<£>##T^b< «##«T{C*3 V>T, 1 0 % <£> >7 
~>H^^?ifiLf*^mJ!3nb7tRPM 1 1 6 4 0^*Sl*T2 BKig*b7co ^* 
m> ±fll 4>CD I L - 1 2 p 4 0 <D«S£ E L I S A i£ T «d b (0 
7). £©Jg*j&>&, »^MT^7vfi*©^^^fflJ3a^C p G ODNiI)S 
15 «rLTIL-12S14l/fc*f, TL R 9 / y hY^X^Of 
V>T«, CpG ODNHIL-12 ©£££SS#bfcj&>o 

±13 1 0 n g /m 1 p y y - 5? ~ n d — -fiJifeS 

^ (Peprotech ti) tf 1 0 % © # z/mfrstm SgSflD b 7c: R P M I 

20 1 6 4 0J§mTig#b> 6 B afc®JK£ftfc8m*BI&£, CD40, C 
D80, CD 8 6RtfMHC^7X II i:*ft§, ^n^n® t'^^ Xfc 
ir[#:(Cci; D g^feb, 7^nxUh'J> (phycoerythr in: 
P E ; 77-5 >$>x >*!:») -T^^bfc^ h Uy° hT\£i?>X-mmZ 

25 >%fc©) O^^tg^'ffc-fe^V-^-^r^ U (FACS Calibur) T 

##rb7c (08), d 0*5***5, CpG ODNTijfttSi, 
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•T^^fi^lDMii^II^^Ttt. CD4CK CD80, CD8 6 
RUUHC $7 7,11 (D^m^^M UTVifc^, TLR9 J y & 7 h"? 

<yx&m(DmvtmM3kmT~i$. cpg oDNt^t^js^iuocn 

<E>©^<Df§^£l£jtb&^o;fc m 8) 0 lps &c££3«-ete> i?£ 

hmM<DB^tffr<E>tlfr 0 £KJKD%£$kfr<b, TLR9«CpG ODN 

(TLR9;-^7')h7')Xfi*©?^D77-y©CpG 
ODNtMt^fS^Ci^NF - kB, JNKR^I R A K £>?g <|4{fc) 
10 TLRCy^tMS, T ?Zf ? * S M y D 8 8 £ ft b T~fe U 

-ifR^N F - k B &fe&iklTZ> H e>tlTVi§ (Immunity 11, 

115-122, 1999), ^:TCpG ODN^ ^^§ilf3y^tJ^I 

15 I'7 5'X&r;TLR9y?/^7!>h7!>X©Rlfi , 7^D7 7- ^ (IX 
10 6 cells) 1. OtfMtOCpG ODNXttl. O/ig/ml0 

^)V^^^ • 5 ^ V ^ R e - 5 9 5 ©L P S TBI 9 $ ft & P# Mil & 
b, #T^7©V^D7 7-^^5tieSSii±}t, NF-kBCD 
NAJSS'&SPfi^^'tJ^SWyn-^t^-D b «k K-f >^^.^- hi, « 

20 U8c»ftfTl^ t-h7^t^7 7^-i:iD«f{kb& (09). 

Z.(Dffigkfrt>. CpG ODNT«t§t> I4l777i*©-? 

LR 9 S y & 7*7 h777fi^0T7D7 7- yt1iNF- kBCDN 
AJjS-a-^ttf^iiJnb^^ofc. TLR9/7777 K77i*ffl?7 
25 □77-5 ? SLPS"FHibfcfeCDlt i4ST77fi*0-77 D7 7 
-y^LPS T$ll»bfcfce>£|?U3g©N F — ac B CD?£ jt, 6 ftfe . 
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SkJKDffimfrZ. CpG ODNCKf l:«t5NF-KBOiStt*STL 
5 2>„ 

±IBt H-lilfc:® 1 OXtti 1 1 -V^^ntzWm. CpG ODNXtt 
LPS T'itbfci^i^^XR^TLR 9;>^7>)h7^7(D?^ 
D7 (lillt 1. 0%©h'Jh>X-l 00, 

137mM©NaCl, 2 0mM®hU7-HC 1, 5mMOEDTA, 
10 10%©^iJtD-Jh ImMOPMSF, 2 0 ^ g/m 1 077^^ 
2O/ig/ml0D^f^7 1 fX lmMONa 3 V0 4 Wl 0m 
M 09 0 -^U-feo U >KStWtSfillfS ;pH8. 0) ticTigt, 

# (#®£ib^ffl3Sffi#5££*fc«) T^^tt^LT, Xm (Immunity 11, 
15 115-122, 1999) f&Wi<D & O iZ, -f > fc: b D=^ — i£ T yiz-f £fT^, G 
ST— c — J u ni^ISS (GST-c-Jun) llgtlfcJN 
KSttS^ I RAKOgft^iStfc (010, 11 Kl*^*±a ; G 
ST-c-Jun, Auto) 0 

a=&, ±mmmmmm*. sds-^ut^u ^75 f^^si*i 

20 fc£ D#St<*12\ — h P-fe;i/n-XiK{C^b, £©J8H£i5i J NKia#: (U* 
>**;PX*t®) XfittI RAKirt#: (Transductioa Laboratories %h 
§D T7"P>;HT, X > A > X F • 5 Jl/ 5 ^ >y-fe>XgI (t^tJ? 

> ht±m) LTm.mthtc (010, 11 iz&vizt®. ;wb). 

5k±<DB%:fr?>. CpG ODNftf iI-?-7X**©-?i?D7 7-v 
25 OINKR^IRAK^gMTS^ TL R 9 ; -^77 h777ft 
*©7^n7 7-^T?lii<SttftLS:ViCi:*Jt>*^& (110, 1 
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1)„ Ifc^T, C p G ODN^t5f«€IttTL R 9 K##b 

A IIS Thl©M$iit5^ *<Dn>7 

ilDNAC^MfiHkC p Gia^iJ^^-O^U rf^^7 l/^^P F©S 

10 NA^tiWluiit^TL R775U — W^ — >A°^M 
T L R 9 ^n§a-Ftl)»ef DNAf li, ^ffl^fe^^H^ ©#|ff 
femizm^Z d £fcT L R 9 / y ^ T# 

3 £ i^pJf^^^c 
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it ^< © ^ h 

W$ >/^S^3-FT§DNAo 

5 2. #^^;i^ibC p GiB^J^Wr^>MMD N A^ijtaw^s^it'r^s^ 
>/\°^ 1^, KT©(a)Xtt(b)0^ > A*;? &3 £ £ ^^ifc^f 
^Itt^lIBtODNAo 

;*5P;WbC p Gie#l£WT-5«DN A fcMbTSJS&tt$tt-&^ >A 
15 4. 3 IBi0j|fef ^i^f § D NAt7K'J>yx>h ^^ft 

5 . ^M^;Mtc p Gia5tj^fi-§itDNA$fiwfciit§§§ 

§»t^llBt©DNA 0 
20 (a)@2?'J#-*§- 4 Kl^ti^T 5 / ^IH^'J^ t>U%$> >A^« 

(b)i2?(i#-5§4 i:^$n§7S y Itself- 43 ^T, 1 teifc^OT 

*?-)ViY>C p GIH^J?:* t§iiDNAi:^UT^^tt5Wt§^>A' 
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ft. 

5 9. SB^"J#-^2 temZ tlZ>7 /ftfi^ 6 &5 II fc 
8 IB*co^ >/t^M. 
10. IB^J#^2 fci^ti575 y^ga^J^^ViT, 1 5gb < tegfcfllCD 
7S/tM^, lit I < tefrt^ftfcy 5 /ttE5!lJ&>S&<& d££ 

io ii. mmmn 4 \z^zn%T ^ ;m:mnfr t>tez> ^t&<&m.h'Tz>m 
;£js 8 sb«©^>a*»o 

12. 1B^J#-^ 4 ICS$n§7$ /^SB^JiC&^T, l%L<fe$tm<D 

15 13. w^^s ~ i 2 Dt^ftfrflBit®^ >/t^ii, t — # — &>n 
i 4 . ff^js 8-i 2 ©^rn^iB*©* >nzn 

1 5 . 2 P-tJ^ftt»5 n i^#mit-^tt*3S 1 4 IB 

20 ife©irC#:o 

1 6. w^^S8~i 2 ©^*rn^iB«o^>/t^»§^S'rs - 

25 k hit. 

1 8. ^^?MCpGi^J^t-r§IlDNA§#SWtEit§§ 
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5 2 0. T^XT^S^t^tf itSi^Jll 7-1 9 

St *H 16 <0il«#8s. 

2 2. ffi^<3i2 i tBm©2M^;wtc p Gmm&^-rzMMvn a£# 

2 3. Ifc^tlSf <D#£T, #^fMCpGE5lJ§tt5liDNA§ 

2 4. ^M^Mbc p Gga^j&#-rsaBiffDNAs#se«jte:®i!fc-rs^ 

IPIItMcDT L R 9 5£ • Ml" 3 ttSiitt-S^^fH 

25 C p Gg2^l^^-r-5^MDNA^#SW{C^i^-rS^^#^>A^®0 
7^-XhXtt7>^3'-Xh®7^ U-->^^?*. 
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2 5 . #*^;WtC p GE^J^tt^lf DN A§#SWCIit5§ 

If hfttl^&#^n§T^D 7 T-^XteflMMtf) 

tl R 9*gf££MIJt • Wffi-TZ c: <h£#ffc£T£#M5P;Wfc;c p GSB^J 

xte7>^3*-x box ^ u- - >tf^m 0 

2 6. #tMl3^ 7!>7T?*Sit*«fattS3t*«2 
10 2 7. if*^ 2 3- 2 6 ©^fn^fBt®|M^;HbCpG@H|tJ$ft 

hXS7>^^ bo 
15 2 8. #*3^;WtC p GE^J£W-r&*ffl®DNA£i&^W£tg!&-r£^ 

2 9. m^m2 7jEt0 7^7 hXtt7>*=f-X h^ti^^il 

20 3 0. *^JWfcC p Gi2?iJ ^ttSif D N A£4#^l$K:Ig 

lt§g^#^>/^S$3-Ht§DNAi, f#^^3fBm©DNA 
£<D*&Sg3#l gritt^T^ C Iff £91 3 f2«OD NA£#fcP£ 

t ^tttt^JMfJHkC p GE^&tt5ilDNA$iSWt:l> 

25 tt#jJD{cHItS^O^i+«/ h. 
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t 3.0 kbp > 

SB 



| B B 



^17 UJl' 



S 

I 



10 kbp 



B B 



S 

-J— 



S 
i 



B 
i 



B 



AHSV-TKi 



^^pBluescript II SK(+) 



B 
i 



I 1 

2 kbp 



+/+ ±_ +;- +/- 



10 kbp 



3.0 kbp 



+/+ -/- 




0 - T53-> 
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87 90 96 100 110 

TCC AAC CTG CGG CAG CTG AAC CTC AAG JGG MC TGT CCA CCC AO. GGC CTT AGC CCC TTG CAC TTC TCT TGC 
SNLRQLNLKWNCPPTGLSPLHFSC 

I I I I I I I I I I 

S N L R_ _Q L N L K_ W I L S_ _T C_ _P__R_ _R_ _J R_ _X- JL D P 

TCC AAC CTG CGG CAG CTG AAC CTC AAG TGG ATT TTG TCC ACC TGT CCT CGA CGG ATC CGA ACA AAC GAC CCA 
87 90 96 



120 130 

. CAC ATG ACC ATT GAG CCC AGA ACC TTC CTG GCT ATG CGT ACA CTG GAG GAG CTG AAC CTG AGC TAT AAT GGT 
HMT I E PRT F L AH RT L E E LNL S Y NG 

T P_ _V R F I L S F_ _Y_ _C R_ _S P Q_ _K_ _N_ _S_ JR_ _R_ _R *_ 

"'" : ACA CCC GTG CGT TTT ATT CTG TCT TTT TAT TGC CGA TCC CCT CAG AAG AAC TCG TCA AGA AGG CGA TAG 



+/+ : 

-/- : 



CpG ODN 



TNFcc 
(ng ml' 1 ) 



IL-6 
(ng ml 1 ) 



PGN 
(M.g ml ') 

LPS 





N.D. 
N.D. 




N.D. 

N.a 


IFNy 


N.D. 
N,D. 




N.D. 
N.D. 


0.1 

0.1+IFNy 


N.P. 




N.D. 


N D 




N.D. 










1 






N.D. 


1+IFNy 


r**-n 1 1 ' 




\jm — , , 1 


( 


) 0.4 0.8 1.2 


( 




IFNy 


N.O. 
N.D. 
N.D. 
N.D. 




■ m$LW 

□ TLR9' /_ 




10 








10+1 FNy 






1 1 






I 1+IFNy 


" I I : I 





IL-12p40 
(ng ml" 1 ) 



3 0 




0 1 2 3 4 5 
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6 m 




0.01 0.1 



10 100 



CpG ODN (jxM) 



LPS (^ig ml' 1 ) 
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m 8 0 




4/6 



WO 02/06482 



PCT/JP01/04731 



W, 9 



TLR9 



-/- 



i-J[L^L^0l0 60 60 min 






NF-kB 



1 0 



CpG ODN LPS 



TLR9 



-/- 



CpG ODN LPS 

-£-J0_20 10 20 0 ib~2F7b~lb~ 



min 
GST-c-Jun 



^M^^ SttMi^ 



^2^— WB: aJNKl 



5/6 



WO 02/06482 ^ PCT/JP01/04731 

^ 11 i 



TLR9 



■I- 



CpG ODN LPS 
0 10 20 10 20 



CpG ODN LPS 

0 10 20 10 20 min 

w 




~gl& j iijs£fc-Mta&&tij}L &£j^£ijSL 3jfm^j&£.. *^H|^||i^ 
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SEQUENCE LISTING 

<110> JAPAN SCIENCE AND TECHNOLOGY CORPORATION 

<120> Specific recepior that recognizes bacterial DNA 

<130> A031-29PCT 

<140> 
<141> 

<150> 2000-219652 
<151> 2000-07-19 

<160> 5 

<170> Patentln Ver. 2.1 

<210> 1 
<211> 3257 
<212> DNA 
<213> Homo sapiens 

<220> 
<221> CDS 

<222> (107).. (3205) 
<400> 1 

ccgctgctgc ccctgtggga agggacctcg agfgtgaagc atccttccct gtagctgctg 60 

tccagtctgc ccgccagacc ctctggagaa gcccctgccc cccagc atg ggt ttc 115 

Met Gly Phe 
1 

tgc cgc age gec ctg cac ccg ctg tct etc ctg gtg cag gec ale atg 163 
Cys Arg Ser Ala Leu His Pro Leu Ser Leu Leu Yal Gin Ala He Met 
5 10 15 

ctg gec atg acc ctg gec ctg ggt acc ttg cct gec. ttc eta ccc tgt 211 
Leu Ala Met Thr Leu Ala Leu Gly Thr Leu Pro Ala Phe Leu Pro Cys 
20 25 30 35 

gag etc cag ccc cac ggc ctg gtg aac tgc aac tgg ctg ttc ctg aag 259 
Glu Leu Gin Pro His Gly Leu Val Asn Cys Asn Trp Leu Phe Leu Lys 
40 45 50 
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tct gtg ccc cac ttc tec atg gca gca ccc cgt ggc aat gtc acc age 307 
Ser Val Pro His Phe Ser Met Ala Ala Pro Arg Gly Asn Val Thr Ser 
55 60 65 

ctt tec ttg tec tec aac cgc ate cac cac etc cat gat tct gac ttt 355 
Leu Ser Leu Ser Ser Asn Arg lie His His Leu His Asp Ser Asp Phe 
70 75 80 

gee cac ctg ccc age ctg egg cat etc aac etc aag tgg aac tgc ccg 403 
Ala His Leu Pro Ser Leu Arg His Leu Asn Leu Lys Trp Asn Cys Pro 
85 90 95 

ccg gtt ggc etc age ccc atg cac ttc ccc tgc cac atg acc ate gag 451 
Pro Val Gly Leu Ser Pro Met His Phe Pro Cys His Met Thr He Glu 
100 105 110 115 

ccc age acc ttc ttg get gtg ccc acc ctg gaa gag eta aac ctg age 499 
Pro Ser Thr Phe Leu Ala Val Pro Thr Leu Glu Glu Leu Asn Leu Ser 
120 125 130 

tac aac aac ate atg act gtg cct gcg ctg ccc aaa tec etc ata tec 547 
Tyr Asn Asn He Met Thr Val Pro Ala Leu Pro Lys Ser Leu He Ser 
135 140 145 

ctg tec etc age cat acc aac ate ctg atg eta gac tct gee age etc 595 
Leu Ser Leu Ser His Thr Asn He Leu Met Leu Asp Ser Ala Ser Leu 
150 155 160 

gee ggc ctg cat gee ctg cgc ttc eta ttc atg gac ggc aac tgt tat 643 
Ala Gly Leu His Ala Leu Arg Phe Leu Phe Met Asp Gly Asn Cys Tyr 
165 170 175 

tac aag aac ccc tgc agg cag gca ctg gag gtg gec ccg ggt gec etc 691 
Tyr Lys Asn Pro Cys Arg Gin Ala Leu Glu Val Ala Pro Gly Ala Leu 
180 185 190 195 

ctt ggc ctg ggc aac etc acc cac ctg tea etc aag tac aac aac etc 739 
Leu Gly Leu Gly Asn Leu Thr His Leu Ser Leu Lys Tyr Asn Asn Leu 
200 205 210 

act gtg gtg ccc cgc aac ctg cct tec age ctg gag tat ctg ctg ttg 787 
Thr Val Val Pro Arg Asn Leu Pro Ser Ser Leu Glu Tyr Leu Leu Leu 
215 220 225 

tec tac aac cgc ate gtc aaa ctg gcg cct gag gac ctg gee aat ctg 835 
Ser Tyr Asn Arg He Val Lys Leu Ala Pro Glu Asp Leu Ala Asn Leu 



2 



WO 02/06482 



PCT/JP01/04731 



230 235 240 

acc gcc ctg cgt gtg etc gat gtg ggc gga aat tgc cgc cgc tgc gac 883 
Thr Ala Leu Arg Val Leu Asp Val Gly Gly Asn Cys Arg Arg Cys Asp 
245 250 255 

cac get ccc aac ccc tgc atg gag tgc cct cgt cac ttc ccc cag eta 931 
His Ala Pro Asn Pro Cys Met Glu Cys Pro Arg His Phe Pro Gin Leu 
260 265 270 275 

cat ccc gat acc ttc age cac ctg age cgt ctt gaa ggc ctg gtg ttg 979 
His Pro Asp Thr Phe Ser His Leu Ser Arg Leu Glu Gly Leu Val Leu 
280 285 290 

aag gac agt tct etc tec tgg ctg aat gcc agt tgg ttc cgt ggg ctg 1027 
Lys Asp Ser Ser Leu Ser Trp Leu Asn Ala Ser Trp Phe Arg Gly Leu 
295 300 305 

gga aac etc cga gtg ctg gac ctg agt gag aac ttc etc tac aaa tgc 1075 
Gly Asn Leu Arg Val Leu Asp Leu Ser Glu Asn Phe Leu Tyr Lys Cys 
310 315 320 

ate act aaa acc aag gcc ttc cag ggc eta aca cag ctg cgc aag ctt 1123 
He Thr Lys Thr Lys Ala Phe Gin Gly Leu Thr Gin Leu Arg Lys Leu 
325 330 335 

aac ctg tec ttc aat tac caa aag agg gtg 1 tec ttt gcc cac ctg tct 1171 
Asn Leu Ser Phe Asn Tyr Gin Lys Arg Val Ser Phe Ala His Leu Ser 
340 345 350 355 

ctg gcc cct tec ttc ggg age ctg gtc gcc ctg aag gag ctg gac atg 1219 
Leu Ala Pro Ser Phe Gly Ser Leu Val Ala Leu Lys Glu Leu Asp Met 
360 365 370 

cac ggc ate ttc ttc cgc tea etc gat gag acc acg etc egg cca ctg 1267 
His Gly He Phe Phe Arg Ser Leu Asp Glu Thr Thr Leu Arg Pro Leu 
375 380 385 

gcc cgc ctg ccc atg etc cag act ctg cgt ctg cag atg aac ttc ate 1315 
Ala Arg Leu Pro Met Leu Gin Thr Leu Arg Leu Gin Met Asn Phe He 
390 395 400 

aac cag gcc cag etc ggc ate ttc agg gcc ttc cct ggc ctg cgc tac 1363 
Asn Gin Ala Gin Leu Gly He Phe Arg Ala Phe Pro Gly Leu Arg Tyr 
405 410 415 
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gtg gac ctg teg gac aac cgc ate age gga get teg gag ctg aca gee 1411 
Val Asp Leu Ser Asp Asn Arg He Ser Gly Ala Ser Glu Leu Thr Ala 
420 425 430 435 

acc atg ggg gag gca gat gga ggg gag aag gtc tgg ctg cag cct ggg 1459 
Thr Met Gly Glu Ala Asp Gly Gly Glu Lys Val Trp Leu Gin Pro Gly 
440 445 450 

gac ctt get ccg gec cca gtg gac act ccc age tct gaa gac ttc agg 1507 
Asp Leu Ala Pro Ala Pro Val Asp Thr Pro Ser Ser Glu Asp Phe Arg 
455 460 465 

ccc aac tgc age acc etc aac ttc acc ttg gat ctg tea egg aac aac 1555 
Pro Asn Cys Ser Thr Leu Asn Phe Thr Leu Asp Leu Ser Arg Asn Asn 
470 475 480 

ctg gtg acc gtg cag ccg gag atg ttt gec cag etc teg cac ctg cag 1603 
Leu Val Thr Val Gin Pro Glu Met Phe Ala Gin Leu Ser His Leu Gin 
485 490 495 

tgc ctg cgc ctg age cac aac tgc ate teg cag gca gtc aat ggc tec 1651 
Cys Leu Arg Leu Ser His Asn Cys lie Ser Gin Ala Val Asn Gly Ser 
500 505 510 515 

cag ttc ctg ccg ctg acc ggt ctg cag gtg eta gac ctg tec cac aat 1699 
Gin Phe Leu Pro Leu Thr Gly Leu Gin Val Leu Asp Leu Ser His Asn 
520 525 530 

aag ctg gac etc tac cac gag cac tea ttc acg gag eta cca cga ctg 1747 
Lys Leu Asp Leu Tyr His Glu His Ser Phe Thr Glu Leu Pro Arg Leu 
535 540 545 

gag. gec ctg gac etc age tac aac age cag ccc ttt ggc atg cag ggc 1795 
Glu Ala Leu Asp Leu Ser Tyr Asn Ser Gin Pro Phe Gly Met Gin Gly 
550 555 560 

gtg ggc cac aac ttc age ttc gtg get cac ctg cgc acc ctg cgc cac 1843 
Val Gly His Asn Phe Ser Phe Val Ala His Leu Arg Thr Leu Arg His 
565 570 575 

etc age ctg gec cac aac aac ate cac age caa gtg tec cag cag etc 1891 
Leu Ser Leu Ala His Asn Asn He His Ser Gin Val Ser Gin Gin Leu 
580 585 590 595 

tgc agt acg teg ctg egg gee ctg gac ttc age ggc aat gca ctg ggc 1939 
Cys Ser Thr Ser Leu Arg Ala Leu Asp Phe Ser Gly Asn Ala Leu Gly 
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600 605 610 

cat atg tgg gcc gag gga gac etc tat ctg cac ttc ttc caa ggc ctg 1987 
His Met Trp Ala Glu Gly Asp Leu Tyr Leu His Phe Phe Gin Gly Leu 
615 620 625 

age ggt ttg ate tgg ctg gac ttg tec cag aac cgc ctg cac acc etc 2035 
Ser Gly Leu He Trp Leu Asp Leu Ser Gin Asn Arg Leu His Thr Leu 
630 635 640 

ctg ccc caa acc ctg cgc aac etc ccc aag age eta cag gtg ctg cgt 2083 
Leu Pro Gin Thr Leu Arg Asn Leu Pro Lys Ser Leu Gin Val Leu Arg 
645 650 655 

etc cgt gac aat tac ctg gcc ttc ttt aag tgg tgg age etc cac ttc 2131 
Leu Arg Asp Asn Tyr Leu Ala Phe Phe Lys Trp Trp Ser Leu His Phe 
660 665 670 675 

ctg ccc aaa ctg gaa gtc etc gac ctg gca gga aac cag ctg aag gcc 2179 
Leu Pro Lys Leu Glu Val Leu Asp Leu Ala Gly Asn Gin Leu Lys Ala 
680 685 690 

ctg acc aat ggc age ctg cct get ggc acc egg etc egg agg ctg gat 2227 
Leu Thr Asn Gly Ser Leu Pro Ala Gly Thr Arg Leu Arg Arg Leu Asp 
695 700 705 

gtc age tgc aac age ate age ttc gtg gcc ccc ggc ttc ttt tec aag 2275 
Val Ser Cys Asn Ser He Ser Phe Val Ala Pro Gly Phe Phe Ser Lys 
710 715 720 

gcc aag gag ctg cga gag etc aac ctt age gcc aac gcc etc aag aca 2323 
Ala Lys Glu Leu Arg Glu Leu Asn Leu Ser Ala Asn Ala Leu Lys Thr 
725 730 735 

gtg gac cac tec tgg ttt ggg ccc ctg gcg agt gcc ctg caa ata eta 2371 
Val Asp His Ser Trp Phe Gly Pro Leu Ala Ser Ala Leu Gin He Leu 
740 745 750 755 

gat gta age gcc aac cct ctg cac tgc gcc tgt ggg gcg gcc ttt atg 2419 
Asp Val Ser Ala Asn Pro Leu His Cys Ala Cys Gly Ala Ala Phe Met 
760 765 770 

gac ttc ctg ctg gag gtg cag get gcc gtg ccc ggt ctg ccc age egg 2467 
Asp Phe Leu Leu Glu Val Gin Ala Ala Val Pro Gly Leu Pro Ser Arg 
775 780 785 
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gtg aag tgt ggc agt ccg ggc cag etc cag ggc cic age ate ttt gca 2515 
Val Lys Cys Gly Ser Pro Gly Gin Leu Gin Gly Leu Ser He Phe Ala 
790 795 800 

cag gac ctg cgc etc tgc ctg gat gag gec etc tec tgg gac tgt ttc 2563 
Gin Asp Leu Arg Leu Cys Leu Asp Glu Ala Leu Ser Trp Asp Cys Phe 
805 810 815 

gee etc teg ctg ctg get gtg get ctg ggc ctg ggt gtg ccc atg ctg 2611 
Ala Leu Ser Leu Leu Ala Val Ala Leu Gly Leu Gly Val Pro Met Leu 
820 825 830 835 

cat cac etc tgt ggc tgg gac etc tgg tac tgc ttc cac ctg tgc ctg 2659 
His His Leu Cys Gly Trp Asp Leu Trp Tyr Cys Phe His Leu Cys Leu 
840 845 850 

gee tgg ctt ccc tgg egg ggg egg caa agt ggg cga gat gag gat gee 2707 
Ala Trp Leu Pro Trp Arg Gly Arg Gin Ser Gly Arg Asp Glu Asp Ala 
855 860 865 

ctg ccc tac gat gec ttc gtg gtc ttc gac aaa acg cag age gca gtg 2755 
Leu Pro Tyr Asp Ala Phe Val Val Phe Asp Lys Thr Gin Ser Ala Val 
870 875 .880 

gca gac tgg gtg tac aac gag ctt egg ggg cag ctg gag gag tgc cgt 2803 
Ala Asp Trp Val- Tyr Asn Glu Leu Arg Gly Gin Leu Glu Glu Cys Arg 
885 890 895 

ggg cgc tgg gca etc cgc ctg tgc ctg gag gaa cgc gac tgg ctg cct 2851 
Gly Arg Trp Ala Leu Arg Leu Cys Leu Glu Glu Arg Asp Trp Leu Pro 
900 905 910 915 

ggc aaa ace etc ttt gag aac ctg tgg gee teg gtc tat ggc age cgc 2899 
Gly Lys Thr Leu Phe Glu Asn Leu Trp Ala Ser Val Tyr Gly Ser Arg 
920 925 930 

aag acg ctg ttt gtg ctg gee cac acg gac egg gtc agt ggt etc ttg 2947 
Lys Thr Leu Phe Val Leu Ala His Thr Asp Arg Val Ser Gly Leu Leu 
935 940 945 

cgc gee age ttc ctg ctg gee cag cag cgc ctg ctg gag gac cgc aag 2995 
Arg Ala Ser Phe Leu Leu Ala Gin Gin Arg Leu Leu Glu Asp Arg Lys 
950 955 960 

gac gtc gtg gtg ctg gtg ate ctg age cct gac ggc cgc cgc tec cgc 3043 
Asp Val Val Val Leu Val He Leu Ser Pro Asp Gly Arg Arg Ser Arg 
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965 970 975 

tac gtg egg ctg cgc cag cgc etc tgc cgc cag agt gtc etc etc tgg 3091 
Tyr Val Arg Leu Arg Gin Arg Leu Cys Arg Gin Ser Val Leu Leu Trp 
980 985 990 995 

ccc cac cag ccc agt ggt cag cgc age ttc tgg gec cag ctg ggc atg 3139 
Pro His Gin Pro Ser Gly Gin Arg Ser Phe Trp Ala Gin Leu Gly Met 
1000 1005 1010 

gec ctg acc agg gac aac cac cac ttc tat aac egg aac ttc tgc cag 3187 
Ala Leu Thr Arg Asp Asn His His Phe Tyr Asn Arg Asn Phe Cys Gin 
1015 1020 1025 

gga ccc acg gec gaa tag ccgtgagccg gaatcctgea cggtgccacc 3235 
Gly Pro Thr Ala Glu 
1030 

tccacactca cctcacctct gc 3257 



<210> 2 
<211> 1032 
<212> PRT 

<213> Homo sapiens 



<400> 2 



Met 


Gly 


Phe 


Cys 


Arg 


Ser 


Ala Leu His Pro Leu Ser Leu Leu Val Gin 


1 








5 




10 15 


Ala 


He 


Met 


Leu 


Ala 


Met 


Thr Leu Ala Leu Gly Thr Leu Pro Ala Phe 








20 






25 30 


Leu 


Pro 


Cys 


Glu 


Leu 


Gin 


Pro His Gly Leu Val Asn Cys Asn Trp Leu 






35 








40 45 


Phe 


Leu 


Lys 


Ser 


Val 


Pro 


His Phe Ser Met Ala Ala Pro Arg Gly Asn 




50 










55 60 


Val 


Thr 


Ser 


Leu 


Ser 


Leu 


Ser Ser Asn Arg He His His Leu His Asp 


65 










70 


75 80 


Ser 


Asp 


Phe 


Ala 


His 


Leu 


Pro Ser Leu Arg His Leu Asn Leu Lys Trp 










85 




90 95 


Asn 


Cys 


Pro 


Pro 


Val 


Gly 


Leu Ser Pro Met His Phe Pro Cys His Met 








100 






105 110 


Thr 


He 


Glu 


Pro 


Ser 


Thr 


Phe Leu Ala Val Pro Thr Leu Glu Glu Leu 






115 








120 125 


Asn 


Leu 


Ser 


Tyr 


Asn 


Asn 


lie Met Thr Val Pro Ala Leu Pro Lys Ser 




130 










135 140 


Leu 


lie 


Ser 


Leu 


Ser 


Leu 


Ser His Thr Asn He Leu Met Leu Asp Ser 
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145 








150 








155 










160 


Ala 


Ser 


Leu 


Ala Gly 


Leu 


His 


Al a Leu 


Arg 


Phe 


Leu 


Phe 


Met 


Asp 


Gly 








165 








170 










175 




Asn 


Cys 


Tvr 

i jr i 


Tyr Lys 


Asn 


Pro 


Cys Arg 


Gin 


Ala 


Leu 


Glu 


Val 


Ala 


Pro 








180 






185 










190 






Glv 

VJ 1 J 


Ala 


Leu 


Leu Glv 


Leu 


Glv 


Asn Leu 


Thr 


His 


Leu 


Ser 


Leu 


Lys 


Tyr 






195 








200 








205 








Asn 


Asn 


Leu 


Thr Val 


Val 


Pro 


Are Asn 

ill £5 J 1 0 11 


Leu 


Pro 


Ser 


Ser 


Leu 


Glu 


Tvr 
1 j 1 




210 








215 








220 










Leu 


Leu 


Leu 


Ser Tyr 


Asn 


Are* 

ni 


lie Val 


Lys 


Leu 


Ala 


Pro 


Glu 


Asp 


Leu 


225 








230 








235 










240 


Ala 


Acn 

no ii 


T pii 

LC u 


Thr Ala 

i ii l r\ l a 


T pii 


Arer 
ni g 


Va 1 T pu 

t d 1 LCU 


Asn 

no p 


Val 

Y CL 1 


Glv 
vi y 


Glv 
vri y 


Asn 

no u 


Cys 


Arc 








245 








250 










255 




Arf? 

ni £S 


r,v<? 

WJ O 


Asn 


His Ala 

ii i o n i a. 


Pro 

1 l u 


Asn 

no ii 


Prn Cvs 

111/ V/JO 


Met 

iUC I 


Glu 


Pvs 

L j O 


Pro 


Arg 


His 


Phe 








260 






265 










270 






Pro 

XIV/ 


Gin 


I PII 

lit u 


His Pro 

11 1 O 1 1 VJ 


Asd 

no p 


Thr 
i ii i 


Php Spr 

1 11C OC1 


His 

111 o 


1 pu 

Li V, U 


Spr 

OCl 


Arc/ 

nx (S 


Leu 


Glu 


Glv 

VJ 1 J 






275 








280 








285 








L C U 


Val 

T CL 1 


T pii 


T vs Asn 

o nop 


Ser 


Spr 


T pii Spr 


Tro 
up 


Leu 


Asn 

no u 


Ala 

ni cl 


Ser 


Tro 

X 1 p 


Phe 




290 








295 








300 










Ar*? 

ill ^3 


Glv 


Leu 


Glv Asn 

vj i j no ii 


Leu 


Are 

ni e 


Val Leu 

Y CI 1 JjCU 


Asp 


Leu 


Ser 


Glu 


Asn 


Phe 


Leu 


305 








310 








315 










320 


Tvr 


I VS 


Cys 


He Thr 


Lys 


Thr 

A 11 1 


T vs Al a 

Lrj o n 1 CI 


Phe 


Gin 


Glv 

vj i y 


Leu 


Thr 


Gin 


Leu 








325 








330 










335 




Arc/ 

ni 5 


T vs 

Lj O 


I pii 


Asn I pii 

n o u i/tu 


Ser 


Phe 


Asn Tvr 

no ji ivi 


Gin 


Lys 


Ar P 

ni 3 


Val 


Ser 


Phe 


Ala 








340 






345 










350 






Hi s 

11 1 0 


T pii 


Spr 


T pti A 1 a 


Prn 

1 1 u 


Spr 

OCl 


Php Glv 

1 11C VJ 1 J 


Spr 
i 


T PTI 

LCU 


vai 


Ala 
n i d 


T pii 

LCU 


T vs 

L j O 


Glu 

VJ 1 u 






355 








U VJU 








365 

O U U 








I PII 

Li CU 


Acn 
nO p 


Mpt 

MIC I 


His Glv 
nio uiy 


Tip 

11C 


Php 


Php Arcr 

X 11C Al g 


Spr 

OCX 


T pii 

LCU 


Acn 
nop 


Gin 

VJl u 


Thr 

X 11 1 


Thr 


T pii 

LCU 




370 








375 








380 












Prn 


I PII 


Ala A rcr 

aid nl g 


T pii 


Prn 

LIU 


Mpt I pii 

IMC I LCU 


Gin 


Thr 

X 111 


T pii 
Leu 


Arcr 
nl g 


T pii 

LCU 


Gin 


Mpt 

1UC I 










390 








395 










400 

TtU V/ 


Acn 


Php 
x uc 


rip 


Asn Gfn 

noil vjiii 


Ala 
ni & 


Gin 

VJl 11 


Lieu vj l y 


rip 

lie 


Php 
rue 


A r ct 
nl g 


Ala 
nia 


Php 
x uc 


Prn 


Giv 
vj i y 








40R 








410 










41 R 

Tt 1 o 




T pii 


Arcr 
ni © 


Tvr 
iy i 


Val Acn 
Y a l nop 


T pii 

LCU 


Spr 


Acn Acn 
nop noil 


Arcr 


Hp 
Lie 


Spr 

OCl 


Glv 
vj i y 


Ala 

Aid 


Spr 

OCl 


Gin 

VJ 1 u 








4?0 






425 










430 

*xU V/ 






r pu 


Thr 


Ala 


Thr Mpt 

1 111 1T1C I 


Glv 

vji y 


VJ 1 u 


Ala Asn 
nia nop 


Glv 


Glv 

vri y 


Gin 

VJ 1 u 


I vs 
l y o 


Val 

t a i 


Trn 
x x p 


Leu 






435 








440 








445 








Gin 

VJ i II 


Prn 


Glv 
ui y 


Acn T on 
nop lcu 


Ala 

n i a 


Pro 

X 1 u 


Ala Prn 

nia x 1 VJ 


Val 
v a i 


Acn 
nop 


Thr 
i ii i 


Prn 

X 1 u 


Spr 

OCl 


Spr 

OCl 


Gin 

VJ 1 u 




450 








455 


















Asp 


Phe 


Arg 


Pro Asn 


Cys 


Ser 


Thr Leu 


Asn 


Phe 


Thr 


Leu 


Asp 


Leu 


Ser 


465 








470 








475 










480 


Arg 


Asn 


Asn 


Leu Val 


Thr 


Val 


Gin Pro 


Glu 


Met 


Phe 


Ala 


Gin 


Leu 


Ser 








485 








490 










495 




His 


Leu 


Gin 


Cys Leu 


Arg 


Leu 


Ser His 


Asn 


Cys 


lie 


Ser 


Gin 


Ala 


Val 








500 






505 










510 






Asn 


Gly 


Ser 


Gin Phe 


Leu 


Pro 


Leu Thr 


Gly 


Leu 


Gin 


Val 


Leu 


Asp 


Leu 
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515 

Ser His Asn Lys Leu Asp 
530 

Pro Arg Leu Glu Ala Leu 
545 550 
Met Gin Gly Val Gly His 
565 

Leu Arg His Leu Ser Leu 
580 

Gin Gin Leu Cys Ser Thr 
595 

Ala Leu Gly His Met Trp 
610 

Gin Gly Leu Ser Gly Leu 
625 630 
His Thr Leu Leu Pro Gin 
645 

Val Leu Arg Leu Arg Asp 
660 

Leu His Phe Leu Pro Lys 
675 

Leu Lys Ala Leu Thr Asn 
690 

Arg Leu Asp Val Ser Cys 
705 710 
Phe Ser Lys Ala Lys Glu 
725 

Leu Lys Thr Val Asp His 
740 

Gin He Leu Asp Val Ser 
755 

Ala Phe Met Asp Phe Leu 
770 

Pro Ser Arg Val Lys Cys 
785 790 
lie Phe Ala Gin Asp Leu 
805 

Asp Cys Phe Ala Leu Ser 
820 

Pro Met Leu His His Leu 
835 

Leu Cys Leu Ala Trp Leu 
850 

Glu Asp Ala Leu Pro Tyr 
865 870 
Ser Ala Val Ala Asp Trp 



520 525 
Leu Tyr His Glu His Ser Phe Thr Glu Leu 
535 540 
Asp Leu Ser Tyr Asn Ser Gin Pro Phe Gly 
555 560 
Asn Phe Ser Phe Val Ala His Leu Arg Thr 

570 575 
Ala His Asn Asn He His Ser Gin Val Ser 

585 . 590 

Ser Leu Arg Ala Leu Asp Phe Ser Gly Asn 

600 605 
Ala Glu Gly Asp Leu Tyr Leu His Phe Phe 
615 620 
lie Trp Leu Asp Leu Ser Gin Asn Arg Leu 
635 640 
Thr Leu Arg Asn Leu Pro Lys Ser Leu Gin 

650 655 
Asn Tyr Leu Ala Phe Phe Lys Trp Trp Ser 

665 670 
Leu Glu Val Leu Asp Leu Ala Gly Asn Gin 

680 685 
Gly Ser Leu Pro Ala Gly Thr Arg Leu Arg 
695 700 
Asn Ser He Ser Phe Val Ala Pro Gly Phe 
715 720 
Leu Arg Glu Leu Asn Leu Ser Ala Asn Ala 

730 735 
Ser Trp Phe Gly Pro Leu Ala Ser Ala Leu 

745 750 
Ala Asn Pro Leu His Cys Ala Cys Gly Ala 

760 765 
Leu Glu Val Gin Ala Ala Val Pro Gly Leu 
775 780 
Gly Ser Pro Gly Gin Leu Gin Gly Leu Ser 
795 800 
Arg Leu Cys Leu Asp Glu Ala Leu Ser Trp 

810 815 
Leu Leu Ala Val Ala Leu Gly Leu Gly Val 

825 830 
Cys Gly Trp Asp Leu Trp Tyr Cys Phe His 

840 845 
Pro Trp Arg Gly Arg Gin Ser Gly Arg Asp 
855 860 
Asp Ala Phe Val Val Phe Asp Lys Thr Gin 
875 880 
Val Tyr Asn Glu Leu Arg Gly Gin Leu Glu 
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885 


890 








895 




Glu Cys Arg 


Gly Arg Trp Ala Leu 


Arg Leu 


Cys 


Leu Glu 


Glu 


Arg 


Asp 




900 


905 






910 






Trp Leu Pro 


Gly Lys Thr Leu Phe 


Glu Asn 


Leu 


Trp Ala 


Ser 


Val 


Tyr 


915 


920 






925 








Gly Ser Arg 


Lys Thr Leu Phe Val 


Leu Ala 


His 


Thr Asp 


Arg 


Val 


Ser 


930 


935 






940 








Gly Leu Leu 


Arg Ala Ser Phe Leu 


Leu Ala 


Gin 


Gin Arg 


Leu 


Leu 


Glu 


945 


950 




955 








960 


Asp Arg Lys 


Asp Val Val Val Leu 


Val He 


Leu 


Ser Pro 


Asp 


Gly 


Arg 




965 


970 








975 




Arg Ser Arg 


Tyr Val Arg Leu Arg 


Gin Arg 


Leu 


Cys Arg 


Gin 


Ser 


Val 




980 


985 






990 






Leu Leu Trp 


Pro His Gin Pro Ser 


Gly Gin 


Arg 


Ser Phe 


Trp 


Ala 


Gin 


995 


1000 






1005 








Leu Gly Mel 


Ala Leu Thr Arg Asp 


Asn His 


His 


Phe Tyr 


Asn 


Arg 


Asn 



1010 1015 1020 

Phe Cys Gin Gly Pro Thr Ala Glu 
1025 1030 



<210> 3 
<211> 3471 
<212> DNA 
<213> Mus musculus 

<220> ■ 
<221> CDS 

<222> (107).. (3205) 
<400> 3 

tgaaagtgtc acttcctcaa ttctctgaga gaccctggtg tggaacatca ttctctgccg 60 

cccagtttgt cagagggagc ctcgggagaa tcctccatct cccaac atggtt etc 115 

Met Val Leu 
1 



cgt cga agg act ctg cac ccc ttg tec 
Arg Arg Arg Thr Leu His Pro Leu Ser 
5 10 

ctg get gag act ctg gec ctg ggt ace 
Leu Ala Glu Thr Leu Ala Leu Gly Thr 
20 25 



etc ctg gta cag get gca gtg 163 

Leu Leu Val Gin Ala Ala Val 
15 

ctg cct gec ttc eta ccc tgt 211 

Leu Pro Ala Phe Leu Pro Cys 
30 35 
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gag ctg aag cct cat ggc ctg gtg gac tgc aat tgg ctg ttc ctg aag 259 
Glu Leu Lys Pro His Gly Leu Val Asp Cys Asn Trp Leu Phe Leu Lys 
40 45 50 

tct gta ccc cgt ttc tct gcg gca gca tec tgc tec aac ate acc cgc 307 
Ser Val Pro Arg Phe Ser Ala Ala Ala Ser Cys Ser Asn He Thr Arg 
55 60 65 

etc tec ttg ate tec aac cgt ate cac cac ctg cac aac tec gac ttc 355 
Leu Ser Leu lie Ser Asn Arg lie His His Leu His Asn Ser Asp Phe 
70 75 80 

gtc cac ctg tec aac ctg egg cag ctg aac etc aag tgg aac tgt cca 403 
Val His Leu Ser Asn Leu Arg Gin Leu Asn Leu Lys Trp Asn Cys Pro 
85 90 95 

ccc act ggc ctt age ccc ttg cac ttc tct tgc cac atg acc att gag 451 
Pro Thr Gly Leu Ser Pro Leu His Phe Ser Cys His Met Thr He Glu 
100 105 110 115 

ccc aga acc ttc ctg get atg cgt aca ctg gag gag ctg aac ctg age 499 
Pro Arg Thr Phe Leu Ala Met Arg Thr Leu Glu Glu Leu Asn Leu Ser 
120 125 130 

tat aat ggt ate acc act gtg ccc cga ctg ccc age tec ctg gtg aat 547 
Tyr Asn Gly He Thr Thr Val Pro Arg Leu Pro Ser Ser Leu Val Asn 
135 140 145 

ctg age ctg age cac acc aac ate ctg gtt eta gat get aac age etc 595 
Leu Ser Leu Ser His Thr Asn lie Leu Val Leu Asp Ala Asn Ser Leu 
150 155 160 

gee ggc eta tac age ctg cgc gtt etc ttc atg gac ggg aac tgc tac 643 
Ala Gly Leu Tyr Ser Leu Arg Val Leu Phe Met Asp Gly Asn Cys Tyr 
165 170 175 

tac aag aac ccc tgc aca gga gcg gtg aag gtg acc cca ggc gee etc 691 
Tyr Lys Asn Pro Cys Thr Gly Ala Val Lys Val Thr Pro Gly Ala Leu 
180 185 190 195 

ctg ggc ctg age aat etc acc cat ctg tct gtg aag tat aac aac etc 739 
Leu Gly Leu Ser Asn Leu Thr His Leu Ser Val Lys Tyr Asn Asn Leu 
200 205 210 

aca aag gtg ccc cgc caa ctg ccc ccc age ctg gag tac etc ctg gtg 787 
Thr Lys Val Pro Arg Gin Leu Pro Pro Ser Leu Glu Tyr Leu Leu Val 
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215 220 225 

tec tat aac etc att gtc aag ctg ggg cct gaa gac ctg gec aat ctg 835 
Ser Tyr Asn Leu He Val Lys Leu Gly Pro Glu Asp Leu Ala Asn Leu 
230 235 240 

acc tec ctt cga gta ctt gat gtg ggt ggg aat tgc cgt cgc tgc gac 883 
Thr Ser Leu Arg Val Leu Asp Val Gly Gly Asn Cys Arg Arg Cys Asp 
245 250 255 

cat gec ccc aat ccc tgt ata gaa tgt ggc caa aag tec etc cac ctg 931 
His Ala Pro Asn Pro Cys He Glu Cys Gly Gin Lys Ser Leu His Leu 
260 265 270 275 

cac cct gag acc ttc cat cac ctg age cat ctg gaa ggc ctg gtg ctg 979 
His Pro Glu Thr Phe His His Leu Ser His Leu Glu Gly Leu Val Leu 
280 285 290 

aag gac age tct etc cat aca ctg aac tct tec tgg ttc caa ggt ctg 1027 
Lys Asp Ser Ser Leu His Thr Leu Asn Ser Ser Trp Phe Gin Gly Leu 
295 300 305 

gtc aac etc teg gtg ctg gac eta age gag aac ttt etc tat gaa age 1075 
Val Asn Leu Ser Val Leu Asp Leu Ser Glu Asn Phe Leu Tyr Glu Ser 
310 315 320 

ate aac cac acc aat gee ttt cag aac eta acc cgc ctg cgc aag etc 1123 
lie Asn His Thr Asn Ala Phe Gin Asn Leu Thr Arg Leu Arg Lys Leu 
325 330 335 

aac ctg tec ttc aat tac cgc aag aag gta tec ttt gec cgc etc cac 1171 
Asn Leu Ser Phe Asn Tyr Arg Lys Lys Val Ser Phe Ala Arg Leu His 
340 345 350 355 

ctg gca agt tec ttc aag aac ctg gtg tea ctg cag gag ctg aac atg 1219 
Leu Ala Ser Ser Phe Lys Asn Leu Val Ser Leu Gin Glu Leu Asn Met 
360 365 370 

aac ggc ate ttc ttc cgc teg etc aac aag tac acg etc aga tgg ctg 1267 
Asn Gly lie Phe Phe Arg Ser Leu Asn Lys Tyr Thr Leu Arg Trp Leu 
375 380 385 

gee gat ctg ccc aaa etc cac act ctg cat ctt caa atg aac ttc ate 1315 
Ala Asp Leu Pro Lys Leu His Thr Leu His Leu Gin Met Asn Phe He 
390 395 400 
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aac cag gca cag etc age ate ttt ggt acc ttc cga gee ctt cgc ttt 1363 
Asn Gin Ala Gin Leu Ser He Phe Gly Thr Phe Arg Ala Leu Arg Phe 
405 410 415 

gtg gac ttg tea gac aat cgc ate agt ggg cct tea acg ctg tea gaa 1411 
Val Asp Leu Ser Asp Asn Arg He Ser Gly Pro Ser Thr Leu Ser Glu 
420 425 430 435 

gec acc cct gaa gag gca gat gat gca gag cag gag gag ctg ttg tct 1459 
Ala Thr Pro Glu Glu Ala Asp Asp Ala Glu Gin Glu Glu Leu Leu Ser 
440 445 450 

gcg gat cct cac cca get cca ctg age acc cct get tct aag aac ttc 1507 
Ala Asp Pro His Pro Ala Pro Leu Ser Thr Pro Ala Ser Lys Asn Phe 
455 460 465 

atg gac agg tgt aag aac ttc aag ttc acc atg gac ctg tct egg aac 1555 
Met Asp Arg Cys Lys Asn Phe Lys Phe Thr Met Asp Leu Ser Arg Asn 
470 475 480 

aac ctg gtg act ate aag cca gag atg ttt gtc aat etc tea cgc etc 1603 
Asn Leu Val Thr lie Lys Pro Glu Met Phe Val Asn Leu Ser Arg Leu 
485 490 495 

cag tgt ctt age ctg age cac aac tec att gca cag get gtc aat ggc 1651 
Gin Cys Leu Ser Leu Ser His Asn Ser He Ala Gin Ala Val Asn Gly 
500 505 510 515 

tct cag ttc ctg ccg ctg act aat ctg cag gtg ctg gac ctg tec cat 1699 
Ser Gin Phe Leu Pro Leu Thr Asn Leu Gin Val Leu Asp Leu Ser His 
520 525 530 

aac aaa ctg gac ttg tac cac tgg aaa teg ttc agt gag eta cca cag 1747 
Asn Lys Leu Asp Leu Tyr His Trp Lys Ser Phe Ser Glu Leu Pro Gin 
535 540 545 

ttg cag gec ctg gac ctg age tac aac age cag ccc ttt age atg aag 1795 
Leu Gin Ala Leu Asp Leu Ser Tyr Asn Ser Gin Pro Phe Ser Met Lys 
550 555 560 

ggt ata ggc cac aat ttc agt ttt gtg gee cat ctg tec atg eta cac 1843 
Gly lie Gly His Asn Phe Ser Phe Val Ala His Leu Ser Met Leu His 
565 570 575 

age ctt age ctg gca cac aat gac att cat acc cgt gtg tec tea cat 1891 
Ser Leu Ser Leu Ala His Asn Asp He His Thr Arg Val Ser Ser His 
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580 585 590 595 

etc aac age aac tea gtg agg ttt ctt gac ttc age ggc aac ggt atg 1939 
Leu Asn Ser Asn Ser Val Arg Phe Leu Asp Phe Ser Gly Asn Gly Met 
600 605 610 

ggc cgc atg tgg gat gag ggg ggc ctt tat etc cat ttc ttc caa ggc 1987 
Gly Arg Met Trp Asp Glu Gly Gly Leu Tyr Leu His Phe Phe Gin Gly 
615 620 625 

ctg agt ggc ctg ctg aag ctg gac ctg tct caa aat aac ctg cat ate 2035 
Leu Ser Gly Leu Leu Lys Leu Asp Leu Ser Gin Asn Asn Leu His He 
630 635 640 

etc egg ccc cag aac ctt gac aac etc ccc aag age ctg aag ctg ctg 2083 
Leu Arg Pro Gin Asn Leu Asp Asn Leu Pro Lys Ser Leu Lys Leu Leu 
645 650 655 

age etc cga gac aac tac eta tct ttc ttt aac tgg acc agt ctg tec 2131 
Ser Leu Arg Asp Asn Tyr Leu Ser Phe Phe Asn Trp Thr Ser Leu Ser 
660 665 670 675 

ttc ctg ccc aac ctg gaa gtc eta gac ctg gca ggc aac cag eta aag 2179 
Phe Leu Pro Asn Leu Glu Val Leu Asp Leu Ala Gly Asn Gin Leu Lys 
680 685 690 

gec ctg acc aat ggc acc ctg cct aat ggc acc etc etc cag aaa ctg 2227 
Ala Leu Thr Asn Gly Thr Leu Pro Asn Gly Thr Leu Leu Gin Lys Leu 
695 700 705 

gat gtc age age aac agt ate gtc tct gtg gtc cca gec ttc ttc get 2275 
Asp Val Ser Ser Asn Ser He Val Ser Val Val Pro Ala Phe Phe Ala 
710 715 720 

ctg gcg gtc gag ctg aaa gag gtc aac etc age cac aac att etc aag 2323 
Leu Ala Val Glu Leu Lys Glu Val Asn Leu Ser His Asn He Leu Lys 
725 730 735 

acg gtg gat cgc tec tgg ttt ggg ccc att gtg atg aac ctg aca gtt 2371 
Thr Val Asp Arg Ser Trp Phe Gly Pro He Val Met Asn Leu Thr Val 
740 745 750 755 

eta gac gtg aga age aac cct ctg cac tgt gec tgt ggg gca gec ttc 2419 
Leu Asp Val Arg Ser Asn Pro Leu His Cys Ala Cys Gly Ala Ala Phe 
760 765 770 
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gta gac t ta ctg tig gag gtg cag acc aag gtg cct ggc ctg get aat 2467 
Val Asp Leu Leu Leu Glu Val Gin Thr Lys Yal Pro Gly Leu Ala Asn 
775 780 785 

ggt gtg aag tgt ggc age ccc ggc cag ctg cag ggc cgt age ate ttc 2515 
Gly Val Lys Cys Gly Ser Pro Gly Gin Leu Gin Gly Arg Ser He Phe 
790 795 800 

gca cag gac ctg egg ctg tgc ctg gat gag gtc etc tct tgg gac tgc 2563 
Ala Gin Asp Leu Arg Leu Cys Leu Asp Glu Val Leu Ser Trp Asp Cys 
805 810 815 

ttt ggc ctt tea etc ttg get gtg gec gtg ggc atg gtg gtg cct ata 2611 
Phe Gly Leu Ser Leu Leu Ala Val Ala Val Gly Met Val Val Pro He 
820 825 830 835 

ctg cac cat etc tgc ggc tgg gac gtc tgg tac tgt ttt cat ctg tgc 2659 
Leu His His Leu Cys Gly Trp Asp Val Trp Tyr Cys Phe His Leu Cys 
840 845 850 

ctg gca tgg eta cct ttg ctg gee cgc age cga cgc age gee caa get 2707 
Leu Ala Trp Leu Pro Leu Leu Ala Arg Ser Arg Arg Ser Ala Gin Ala 
855 860 865 

etc ccc tat gat gec ttc gtg gtg ttc gat aag gca cag age gca gtt 2755 
Leu Pro Tyr Asp Ala Phe Val Val Phe Asp Lys Ala Gin Ser Ala Val 
870 875 880 

gcg gac tgg gtg tat aac gag ctg egg gtg egg ctg gag gag egg cgc 2803 
Ala Asp Trp Val Tyr Asn Glu Leu Arg Val Arg Leu Glu Glu Arg Arg 
885 890 895 

ggt cgc cga gec eta cgc ttg tgt ctg gag gac cga gat tgg ctg cct 2851 
Gly Arg Arg Ala Leu Arg Leu Cys Leu Glu Asp Arg Asp Trp Leu Pro 
900 905 910 915 

ggc cag acg etc ttc gag aac etc tgg get tec ate tat ggg age cgc 2899 
Gly Gin Thr Leu Phe Glu Asn Leu Trp Ala Ser He Tyr Gly Ser Arg 
920 925 930 

aag act eta ttt gtg ctg gee cac acg gac cgc gtc agt ggc etc ctg 2947 
Lys Thr Leu Phe Val Leu Ala His Thr Asp Arg Val Ser Gly Leu Leu 
935 940 945 

cgc acc age ttc ctg ctg get cag cag cgc ctg ttg gaa gac cgc aag 2995 
Arg Thr Ser Phe Leu Leu Ala Gin Gin Arg Leu Leu Glu Asp Arg Lys 
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950 955 960 

gac gtg gtg gtg ttg gtg ate ctg cgt ccg gat gec cac cgc tec cgc 3043 
Asp Val Val Val Leu Val He Leu Arg Pro Asp Ala His Arg Ser Arg 
965 970 975 

tat gtg cga ctg cgc cag cgt etc tgc cgc cag agt gtg etc ttc tgg 3091 
Tyr Val Arg Leu Arg Gin Arg Leu Cys Arg Gin Ser Val Leu Phe Trp 
980 985 990 995 

ccc cag cag ccc aac ggg cag ggg ggc ttc tgg gee cag ctg agt aca 3139 
Pro Gin Gin Pro Asn Gly Gin Gly Gly Phe Trp Ala Gin Leu Ser Thr 
1000 1005 1010 

gec ctg act agg gac aac cgc cac ttc tat aac cag aac ttc tgc egg 3187 
Ala Leu Thr Arg Asp Asn Arg His Phe Tyr Asn Gin Asn Phe Cys Arg 
1015 1020 1025 

gga cct aca gca gaa tag ctcagagcaa cagctggaaa cagctgcatc 3235 
Gly Pro Thr Ala Glu 
1030 

ttcatgcctg gttcccgagt tgctctgcct gccttgctct gtcttactac acegctattt 3295 

ggcaagtgcg caatatatgc taccaagcca ccaggcccac ggagcaaagg ttggcagtaa 3355 

agggtagttt tcttcccatg catctttcag gagagtgaag atagacacca gacccacaca 3415 

gaacaggact ggagttcatt ctctgcccct ccaccccact ttgcctgtct ctgtat 3471 



<210> 4 
<211> 1032 
<212> PRT 
<213> Mus rausculus 

<400> 4 

Met Val Leu Arg Arg Arg Thr Leu His Pro Leu Ser Leu Leu Val Gin 

15 10 15 

Ala Ala Val Leu Ala Glu Thr Leu Ala Leu Gly Thr Leu Pro Ala Phe 

20 25 30 

Leu Pro Cys Glu Leu Lys Pro His Gly Leu Val Asp Cys Asn Trp Leu 

35 40 45 

Phe Leu Lys Ser Val Pro Arg Phe Ser Ala Ala Ala Ser Cys Ser Asn 

50 55 60 

He Thr Arg Leu Ser Leu lie Ser Asn Arg lie His His Leu His Asn 
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65 

Ser Asp Phe 

Asn Cys Pro 

Thr He Glu 
115 

Asn Leu Ser 
130 

Leu Val Asn 
145 

Asn Ser Leu 

Asn Cys Tyr 

Gly Ala Leu 
195 

Asn Asn Leu 

210 
Leu Leu Val 
225 

Ala Asn Leu 
Arg Cys Asp 

Leu His Leu 

275 

Leu Val Leu 

290 
Gin Gly Leu 
305 

Tyr Glu Ser 

Arg Lys Leu 

Arg Leu His 
355 

Leu Asn Met 

370 
Arg Trp Leu 
385 

Asn Phe He 
Leu Arg Phe 
Leu Ser Glu 



Val His 

85 

Pro Thr 
100 

Pro Arg 

Tyr Asn 

Leu Ser 

Ala Gly 
165 
Tyr Lys 
180 

Leu Gly 

Thr Lys 

Ser Tyr 

Thr Ser 
245 
His Ala 
260 

His Pro 

Lys Asp 

Val Asn 

He Asn 
325 
Asn Leu 
340 

Leu Ala 

Asn Gly 

Ala Asp 

Asn Gin 
405 
Val Asp 
420 

Ala Thr 



70 

Leu Ser Asn 



75 



Leu Arg Gin Leu Asn Leu 
90 

Gly Leu Ser Pro Leu His Phe 
105 

Ala Met Arg Thr 



Thr Phe Leu 
120 

Gly He Thr 
135 

Leu Ser His 
150 

Leu Tyr Ser 

Asn Pro Cys 

Leu Ser Asn 
200 

Val Pro Arg 
215 

Asn Leu He 
230 

Leu Arg Val 

Pro Asn Pro 

Glu Thr Phe 
280 

Ser Ser Leu 
295 

Leu Ser Val 
310 

His Thr Asn 

Ser Phe Asn 

Ser Ser Phe 
360 

He Phe Phe 

375 
Leu Pro Lys 
390 

Ala Gin Leu 
Leu Ser Asp 
Pro Glu Glu 



Thr Val Pro Arg 
140 

Thr Asn He Leu 
155 

Leu Arg Val Leu 
170 

Thr Gly Ala Vai 
185 

Leu Thr His Leu 

Gin Leu Pro Pro 
220 

Val Lys Leu Gly 
235 

Leu Asp Val Gly 
250 

Cys He Glu Cys 
265 

His His Leu Ser 

His Thr Leu Asn 
300 

Leu Asp Leu Ser 
315 

Ala Phe Gin Asn 
330 

Tyr Arg Lys Lys 
345 

Lys Asn Leu Val 

Arg Ser Leu Asn 
380 

Leu His Thr Leu 
395 

Ser He Phe Gly 
410 

Asn Arg He Ser 
425 

Ala Asp Asp Ala 



Ser Cys 
110 
Leu Glu 
125 

Leu Pro 



Val Leu 

Phe Met 

Lys Val 
190 
Ser Val 
205 

Ser Leu 

Pro Glu 

Gly Asn 

Gly Gin 
270 
His Leu 
285 

Ser Ser 

Glu Asn 

Leu Thr 

Val Ser 
350 
Ser Leu 
365 

Lys Tyr 

His Leu 

Thr Phe 

Gly Pro 
430 
Glu Gin 



80 

Lys Trp 
95 

His Met 

Glu Leu 

Ser Ser 

Asp Ala 
160 
Asp Gly 
175 

Thr Pro 

Lys Tyr 

Glu Tyr 

Asp Leu 
240 
Cys Arg 
255 

Lys Ser 

Glu Gly 

Trp Phe 

Phe Leu 
320 
Arg Leu 
335 

Phe Ala 

Gin Glu 

Thr Leu 

Gin Met 
400 
Arg Ala 
415 

Ser Thr 
Glu Glu 
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Leu Leu 
450 
Lys Asn 
465 

Ser Arg 

Ser Arg 

Val Asn 

Leu Ser 
530 
Leu Pro 
545 

Ser Met 

Met Leu 

Ser Ser 

Asn Gly 
610 
Phe Gin 
625 

Leu His 

Lys Leu 

Ser Leu 

Gin Leu 
690 
Gin Lys 
705 

Phe Phe 

lie Leu 

Leu Thr 

Ala Ala 
770 
Leu Ala 
785 

Ser He 



435 

Ser Ala 

Phe Met 

Asn Asn 

Leu Gin 
500 
Gly Ser 
515 

His Asn 

Gin Leu 

Lys Gly 

His Ser 
530 
His Leu 
595 

Met Gly 

Gly Leu 

He Leu 

Leu Ser 
660 
Ser Phe 
675 

Lys Ala 

Leu Asp 

Ala Leu 

Lys Thr 
740 
Val Leu 
755 

Phe Val 
Asn Gly 
Phe Ala 



Asp Pro 

Asp Arg 
470 
Leu Val 
485 

Cys Leu 

Gin Phe 

Lys Leu 

Gin Ala 
550 
lie Gly 
565 

Leu Ser 

Asn Ser 

Arg Met 

Ser Gly 
630 
Arg Pro 
645 

Leu Arg 
Leu Pro 
Leu Thr 



440 
His Pro Ala 
455 

Cys Lys Asn 

Thr He Lys 

Ser Leu Ser 
505 

Leu Pro Leu 

520 
Asp Leu Tyr 
535 

Leu Asp Leu 

His Asn Phe 

Leu Ala His 
585 

Asn Ser Val 

600 
Trp Asp Glu 
615 

Leu Leu Lys 

Gin Asn Leu 

Asp Asn Tyr 
665 

Asn Leu Glu 

680 
Asn Gly Thr 
695 

Ser Asn Ser 



Val Ser 
710 

Ala Val Glu Leu Lys 
725 

Val Asp 



Asp Val 
Asp Leu 



Arg Ser Trp 
745 

Arg Ser Asn 

760 
Leu Leu Glu 
775 

Cys Gly Ser 



Val Lys 
790 

Gin Asp Leu Arg Leu 



Pro Leu 

Phe Lys 
475 
Pro Glu 
490 

His Asn 

Thr Asn 

His Trp 

Ser Tyr 
555 
Ser Phe 
570 

Asn Asp 

Arg Phe 

Gly Gly 

Leu Asp 
635 
Asp Asn 
650 

Leu Ser 

Val Leu 

Leu Pro 

He Val 
715 
Glu Val 
730 

Phe Gly 

Pro Leu 

Val Gin 

Pro Gly 
795 
Cys Leu 



445 
Ser Thr 
460 

Phe Thr 

Met Phe 

Ser He 

Leu Gin 
525 
Lys Ser 
540 

Asn Ser 

Val Ala 

He His 

Leu Asp 
605 
Leu Tyr 
620 

Leu Ser 

Leu Pro 

Phe Phe 

Asp Leu 
685 
Asn Gly 
700 

Ser Val 

Asn Leu 

Pro lie 

His Cys 
765 
Thr Lys 
780 

Gin Leu 
Asp Glu 



Pro Ala Ser 

Met Asp Leu 
480 

Val Asn Leu 

495 
Ala Gin Ala 
510 

Val Leu Asp 

Phe Ser Glu 

Gin Pro Phe 
560 

His Leu Ser 

575 
Thr Arg Val 
590 

Phe Ser Gly 

Leu His Phe 

Gin Asn Asn 
640 

Lys Ser Leu 

655 
Asn Trp Thr 
670 

Ala Gly Asn 

Thr Leu Leu 

Val Pro Ala 
720 

Ser His Asn 
735 

Val Met Asn 
750 

Ala Cys Gly 

Val Pro Gly 

Gin Gly Arg 
800 

Val Leu Ser 
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805 






810 




815 


Trp 


Asp 


Cys Phe Gly 


Leu. 


Ser Leu Leu 


Ala 


Val 


Ala Val Gly Met Val 






820 




825 






830 


Val 


Pro 


He Leu His 


His 


Leu Cys Gly 


Trp 


Asp 


Val Trp Tyr Cys Phe 






835 




840 






845 


His 


Leu 


Cys Leu Ala 


Trp 


Leu Pro Leu 


Leu 


Ala 


Arg Ser Arg Arg Ser 




850 






855 






860 


Ala 


Gin 


Ala Leu Pro 


Tyr 


Asp Ala Phe 


Val 


Val 


Phe Asp Lys Ala Gin 


865 






870 






875 


880 


Ser 


Ala 


Val Ala Asp 


Trp 


Val Tyr Asn 


Glu 


Leu 


Arg Val Arg Leu Glu 






885 






890 




895 


GIu 


Arg 


Arg Gly Arg 


Arg 


Ala Leu Arg 


Leu 


Cys 


Leu Glu Asp Arg Asp 






900 




905 






910 


Trp 


Leu 


Pro Gly Gin 


Thr 


Leu Phe Glu 


Asn 


Leu 


Trp Ala Ser lie Tyr 






915 




920 






925 


Gly 


Ser 


Arg Lys Thr 


Leu 


Phe Val Leu 


Ala 


His 


Thr Asp Arg Val Ser 




930 






935 






940 


Gly 


Leu 


Leu Arg. Thr 


Ser 


Phe Leu Leu 


Ala 


Gin 


Gin Arg Leu Leu Glu 


945 






950 






955 


960 


Asp 


Arg 


Lys Asp Val 


Val 


Val Leu Val 


He 


Leu 


Arg Pro Asp Ala His 






965 






970 




975 


Arg 


Ser 


Arg Tyr Val 


Arg 


Leu Arg Gin 


Arg 


Leu 


Cys Arg Gin Ser Val 






980 




985 






990 


Leu 


Phe 


Trp Pro Gin 


Gin 


Pro Asn Gly 


Gin 


Gly 


Gly Phe Trp Ala Gin 






995 




1000 






1005 


Leu 


Ser 


Thr Ala Leu 


Thr 


Arg Asp. Asn 


Arg 


His 


Phe Tyr Asn Gin Asn 


1010 




1015 




1020 


Phe Cys 


Arg Gly Pro 


Thr Ala Glu 








1025 


1030 











<210> 5 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial SequencerCpG 0DN 



<400> 5 

tccatgacgt tcctgatgct 



20 



